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institutions were formed. In all progressive improvement, we may reckon upon the cordial co-operation of the intelligence of

the country."'

—

Lord Palmerston.

" Every real Invention is a point gained, not by the country where the invention is made, but by the world, to whom it is
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ultimately to attain."
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Keport of the American Commissioner of Patents.
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INVENTIONS AND THEIR PROTECTION.

The valuable facilities and advantages which the law of Great Britain,

as modified in the year 1852, has placed within the reach of all inventors,

have worked with due effect, producing results which have even far

more than realised the hopes and anticipations of the most ardent well-

wishers towards sound industrial and scientific improvement. With

the millstone weight of the old system of things removed from the

necks of those who are ardent enough to stand forward from their fellows

in suggesting new ideas, and developing them into available facts, under

the protection which the law impartially accords to all who appeal to its

powers, the genius of inventorship has sprung up with all the elasticity

of force which the energy of the country everywhere displays when un-

trammeled and left to itself.

In these days, no one, no matter what his station may be, can long

languish in obscurity, if he possesses a commercially valuable invention

or convertible notion. The condition of manufactures and trade is now

such, that the greatest floating capitalist, or the most extensive producer,

must nerve himself to the task of cheapening his wares, on the one

hand, and improving their quality, on the other, if he means to retain

the elevated position in which chance or his own industry may have

placed him. Hence each member of our working community knows,

that if, when any improvement connected with his particular pursuits

is offered to him, he hesitates to test or adopt it, his immediate rival

will reap the benefits which he has disregarded.

There is a talent in detecting a good thing when it is shown to us,

as well as in developing invention ourselves, and this is, in many

instances, the secret of successes which can be accounted for on no

other supposition. The earliest possessor of a good thing, has a peculiar

and obvious advantage over his neighbours, under all circumstances;

for, in addition to the mere start obtained in this way, we all know that

somewhat of a favourable prestige invariably attaches to him who first

practically elucidates a novelty. But when the position thus attained

is jealously guarded by the stern monopoly which the law gives to a

patentee, the struggle for-the possession of promising improvements is

necessarily more animated, because the security is by so much the

greater. It is thu3 that it is well worth the while of the great employer

of labour, manual and mechanical, to look into all suggestions pointing

towards economy of productive cost or perfection of the manufactured

article ; because the few really available things picked up and secured
So. »7.—Vol. IX.

in this search, must, in the long run, far more than repay the examiner

for the time expended, and the annoyance which he will always meet

with in getting to the bottom of much that is worthless. It is the law of

nature, that she sows many seeds, to rear few flowers ; but her floral

beauties are really worth caring for, whilst many are gems indeed.

Consider how many thousands a year may often be saved to the factory

owner, the railway company, or the manufacturing engineer, by the adop-

tion of trivial modifications of routine, the substitution of a new material

for an old one, or the economical adaptation of a hitherto refuse article.

The works of every manufacturer furnish evidence of changes of this kind

—the result of variations intrinsically so unimportant, that they would he

wholly disregarded except in their applications on the grandest scale.

The extensive employer of labour, or, in other words, the large producer,

has thus a vested interest in every slight improvement ; because the

saving or superiority which is insignificant, in one or a few instances,

becomes a question of great gain or loss, when multiplied by the number of

hands employed, or the quantity of articles which they produce. Besides

this, it must never be forgotten, that to happy modern suggestions we are

continually indebted for the transference of what were impossibilities to

the region of the possible. The failure of many an ingenious mechanical

combination of former times has been turned into a success, by bringing

to bear upon it a more accurate or more comprehensive tool. The boring

mills, slotting and shaping machines, rolling mills, and lathes of our day,

enable us to make machines which a quarter of a century ago could not

be produced to advantage, because that refined accuracy which alone

makes such things useful was then unattainable. Similarly, the use of

caoutchouc, and, still later, gutta percha, has enabled the mechanical

engineer to develop ideas which previously slumbered in his brain, from

the want of the material means for their actual embodiment.

Our coal, iron, geographical position, and the energy iuhereut in our

race, combine to place us in the front rank of the industrialists of the

world, and it is therefore the first duty of the Government to foster this

willingness to work, and convert raw materials into articles fit for human

use, by every constitutional means. The " Patent Law Amendment Acli

1852," is a good earnest of the anxiety, on this account, which has been

felt by the chief men of the state in our time. These men in authority

have framed a law which speaks to inventors of all grades in language

like this :

—

" We now furnish you with the power of at once obtaining, for the

fruit of your inventive industry, all that legal protection which is required

for the safe conversion of your ideas into practicable forms, and thence
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into that substantial profit which is the aim and the just desert of the

talented and painstaking inventor ; and this facility is provided at a

cost which is hardly above the means of the poorest roan, and certainly

within the capabilities of all who have gathered together, by their

straightforward course of existence, even that small capital of credit

which universally attends the path of every honest man." All who can

command so small a sum as that which has been fixed upon as the

price of a " Provisional Protection," or who hold credit for the amounb

either by reason of their past lives, or the fairness of their present

purpose, have now the unimpeachable right of at onee demanding

and obtaining the temporary protection of the law, sufficient to afford

them a good start in the race of competitive improvement. With the

exclusive lease or monopoly thus awarded him, the inventor can imme-

diately trade in his newly-acquired stock. He can test its real

commercial value in the market, and by forthwith putting his notions

through the hands of the manufacturers, for the supply of whatever

demand is intended to be met, he directly obtains, not merely the

pecuniary means of converting his temporary monopoly into a permanent

one, by arriving at the full dignity and estate of a patentee, but also of

securing over and above this a profitable return for the care and mental

labour which his exertions have cost him. He could hardly be placed

in a better position, as his protection is immediate, and its costs are fixed

at a low point to meet the risks which are primarily unavoidable in

getting a novelty into a productive form. Then, after, a beginning has

been made, the future expenses are closely assimilated to the gains,

prospective or immediate, which the invention returns. If all goes well,

the inventor or owner pays moderately for the immunity from infringing

attacks which the law bestows upon him. If anything goes wrong, he

is not called upon to expend his funds in a vain or doubtful pursuit.

The intending patentee, in short, knows bis risks from the very outset,

and can therefore make the safest calculations upon his chances as a

commercial man.

With these legal facilities, then, it cannot be said that the inventor

has the slightest excuse either for the continued secrecy of his plans, or

the risk of premature disclosure, in order to find a market before he has

converted his ideas into what is property in the eye of the law. Sug-

gestions fur improvement, unsupported by the conveyance of title which

it is the prerogative of the Crown alone to give, are free to the world,

and the originator of such new ideas must always keep before him the

aphorism, that most men of the world hold the right of interest in im-

provements in but light esteem, if they come before them in the guise of

mere current suggestions of the time. Many men, of even the highest

moral standard, fail to recognise the right of property due to an inventor

who brings only floating conceptions, however good, which they would

instantly credit in the case of his possession of houses, land, or a £5 note.

Yet the moral right is as strong and clear in one case as in the other;

but many men who will peruse these remarks, will have been read more

than one memorable lesson on this very fact, and will now be painfully

aware how much they have been losers by casting their inventive bread

upon the waters, in the vain and deceiving hope, that in the absence of

all recalling power, it would return to them after many days. These
days are many, indeed ; and after having been slighted with faint praise,

or, it may be, entirely unheeded in their honest exertions to develop a

new manufacture, or remodel an old one, they find that, as time rolls on,

their ideas become engrafted on the progressive improvements of the

age, whilst in the honour and profit they themselves are overlooked and
forgotten.

Men of genius, who illuminate productive pursuits by the brilliancy

of their intellect, and animate dormant conceptions by the energetic

power of their will, are often men of retiring modesty, assuming to be

satisfied with the splendour of what they have achieved, and heedless of

the meaner but more substantial rewards that await the efforts of the

successful mercantile man. But the experience of all time tells us, that

the world delights to honour the enriched inventor far more than it cares

even to recognise him who has to struggle with poverty, however mag-

nificent may be the tinsel of his empty fame.

In old times, the productive power which is the offspring of superior

knowledge was always held as a profoundly mysterious secret, whether

it was a possession of a firm, or of those fraternal guilds, the only object

of which always seemed to us to be the retarding of substantial improve-

ment. And even yet, we not unfrequently come upon traces of this

short-sighted policy, the tendency of which is, as Sir John Herschel says

of empirical art, "to bury itself in technicalities, and to place its pride

in particular short cuts and mysteries known only to adepts ; to sur-

prise and astonish by results, but conceal processes." But these notions

of secrecy are rapidly waning, partly from a clearer theoretical concep-

tion of the improved actual position due to the more elevated tone of

society in our times, but more especially from the practical impossi-

bility of preserving a manufacturing secret for any appreciable length of

time, however jealously it may be guarded. Any improvement by

which one manufacturer seeks to steal a scientific march upon his neigh-

bour soon leaks out, and becomes the property of the trade, unless it is

hedged in by something more than the mere attempted privacy of the

workshop or the mill. Workmen will talk; and the very perfection

which they have been partially instrumental in achieving, often incites

them t6 discuss their work with pardonable but provoking pride. Both

masters and men contrive somehow to be pretty well up in the would-

be secrets of each other, so that all the little niceties of management or

execution which naturally sprung up in the elaboration of any manu-

facture, are rapidly interchanged and made the property of the profes-

sional commonwealth. We thus seldom hear of really great secrets,

hut we often meet with instances of the vexatious loss of inventions

which began in great mystery, and escaped upon the world, owing to

the reliance placed upon this visionary protection, instead of appealing

to that power which can alone confer security.

Improvements must go on, faster or slower, in all human pursuits.

No one can stand still, the times will not let him ; for the apathetic in-

dustrialist is like the crumbling sand-cliff before the restless wave, he

must give way to the elbowing of his more energetic rivals. The men

of the old school, who, when improvements are talked about, say they

prefer " things as they are," have begun to find out that they cannot

keep things as they are ; and that they must, therefore, look out for the

best of the things that are coming, and to come. By such a course only

can they render their pursuits independent of time, and incapable of decay.

It is, indeed, now fully conceded, that the proper ambition of heroes in

material improvement, as in literature, is to enlarge the boundaries of

material knowledge, by discovering and conquering new regions of the

intellectual world, and by exploring more nicely those tracts which,

although apparently well known, have hitherto yielded but scant produce,

mainly because their resources have been imperfectly developed. The

searcher is aware, that even in the least inviting quarters he will always

find scattered fragments of value, wanting only the hand of the builder

to erect them into permanent use. Hence inventive activity continually

grows more active, as every successful search contributes its aid towards

the development of many further branches of investigation. It is this

tendency towards better things which charms away industrial pains, and

makes a cheerful working world more cheerful still.

The law as to monopolies for the conceptions of the brain, is always

ready to stretch out a protective band to the discoverer and inventor

;

and whatever may be the minor differences of opinion necessarily arising

in the execution of this, as in all other human systems, we are satisfied

that all but the most utterly discontented, must be convinced of the fair

and ample protective justice now provided by our patent laws, for the

scientific genius which originates, and the practical ability which per-

petuates, the great truths of real invention.
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ROTATORY MAP-STAND.

By Messes. Poole & Macoillivrat, Prince's Street, Cavendish Square,

London.

(Ittwtraied by Plate 188.)

The library or study can have no handsomer or more useful piece of

furniture than this ingenious contrivance of Messrs. Poole & Macgil-

livray. These gentlemen, the well-known cabinetmakers of Prince's

Street, have indeed added a great luxury to the mechanical aids within

the reach, not only of the literary and public man, but of all who find it

necessary to have a series of maps arranged in a conveniently accessible

and elegant manner. Such a necessity, it need hardly be said, is almost

universal; and therefore we must regard the invention before us as in-

vested with all the dignity which attaches to the complete supplying of

a great and acknowledged want. Fig. 1 on our plate is a front elevation

of the map-stand, as fitted up with maps for use. Fig. 2 is a correspond-

ing side view of the stand.

The actual map-holding portion of this apparatus is confined to the

upper section of the figures—the lower part being a dwarf table or stand

for carrying bound atlases or works of general reference ; the whole, how-

ever, being harmonious in design, and producing a good general effect.

The map-holder consists of two highly ornate pillars or standards, a,

resting upon the main supporting table beneath, and having bearings in

then-upper ends, acting as plummer blocks for the longhorizontal spindle, b.

This spindle extends across the whole space between the two end stan-

dards, and it has fast upon it, near each end, a disc, c, this combination

forming the actual rotatory holder of the maps. The end discs of the

spindle are pierced, in this instance, with eight annularly disposed holes,

to carry the ends of a corresponding number of spring rollers, d ; each

spring roller having wound upon and attached to it a separate map.

The springs of the rollers act in the ordinary way, to keep all the

maps rolled up quite out of sight, as represented in fig. 1, the whole set

being in the most compact form. In fig. 2, one of the maps is shown as

drawn out at E for examination. When so withdrawn, the map hangs

downwards over the front edge of the table or stand beneath, so as to

present the matter thereon fully and fairly before the eyes of the ex-

aminer. Each map has a small finger ring attached to the centre of the

bottom stretcher, for the drawing-out action ; and on the right side there

are the usual spring detents, f, for releasing the roller springs when the

maps are to be wound up. The whole apparatus has free liberty to turn

upon its spindle, so that the observer can bring forward any map-roll

he wishes to inspect.

With a map-stand of this kind, the maps are rendered extremely easy

of access for reference, whilst they are entirely screened from dust and

damp. The arrangement also permits of the maps being placed in the

most favourable light for examination ; whilst it obviates the dis-

figurement of walls by nails, as usually employed for suspending things

of this kind. A map hanging against the wall of a papered room is no

particular ornament ; and Messrs. Poole & Macgillivray have exercised

sound judgment in removing it from such a position, and putting it into

a form which is at once highly elegant to look at, and most convenient to

use. Our engraving is from a map-stand made by the inventors for the

Carlton Club House.

HOW ARE WE TO EDUCATE?

The subject of education is difficult to treat of, from whatever side it

is viewed, because these sides are legion. The old saying, tot homines

tot sentential, is on no topic engaging thought so applicable, because so

true, as on this. Every one has a history of his own, which, being

absolutely personal and unimpartible, is, and must necessarily be, of more
importance to him than all other histories whatsoever; and for this sim-

ple reason, that his antecedents give the law to his consequents with as

much certainty as cause precedes effect. The status of being at every
particular time in the physical and mental, forming together the moral
life, go to make up the sum of facts which constitute the history itself.

And who has yet been sufficiently acute to trace in his past existence

the origin of even the principal of these facts affecting his position in the

human scale? How, then, can the individual, looking back upon him-
self in the great library and museum of his own consciousness always at

hand, however determined he may be in the pursuit, hope to discover

the mutual dependencies of those facts and their infinite combinations
and modifications ? And yet how simple and obvious is the truth, that,

upon a knowledge of these things, not as they may be found in one poor

human soul, but in the countless numbers of mankind, must be founded
the true system of education. We have been dabbling with this matter

long enough. The last quarter of our century has raised a loud cry

about it. From the stump-orator up to the leading voice in our national

councils—from the learned blacksmith to the peer of the sovereign, and
even still nearer to the throne itself, the subject of education has been

thought of, written about, spoken of, and filling our bookshelves with

volumes of every size, and of every tone of sentiment, until we are

almost sick of it. However much of the true and the good there may
be about it all, there is still so much of the one-sided and false—obvi-

ously false— (to one whose history guides his judgment), that it is well

if the matter be allowed still to occupy any share of attention, when the

bewilderment of thought which it occasions might justify leaving educa-

tion, as it was found, to the winds and waves of human passion.

Among all the counsellors to whom we have above alluded, one ques-

tion has not been answered—not even been raised. What is the type of

an educated being? This simple question itself exposes at once the

origin of many fallacies, many mistakes, many errors. While each one

will assume that he is right in his opinions (however strangely indefinite

they may be to others, and upon the strictest analysis even to himself),

on the sublimest subject of thought, how is it possible for him to avoid

setting up his own views as the kebla to which all men should turn ?

" If not in some matters, in this," says he, " I am the type of an educated

being." There can be no appeal from the self assuming this position.

He unconsciously stands to be gazed at as a simple fact for observation

by the wiser movers around, and honest blockheadism rests in its com-
placency, and deems itself safe. Perhaps there is no type of an educated

being after all. Perhaps there cannot be such. Hey? Does not our

attentive reader begin to have some glimpse of one great error which has

been made? A mistake which has caused every one to stumble on the

very threshold of the subject? Education has been regarded in the

gross, and not in the individual case. It has been looked at in the

general, and not the particular.

In one sense of the word, the whole world is a vast school, and every

one in it at once a teacher and a learner. We are all instructing others,

and being ourselves instructed. The schoolmaster is the great course of

things, forming the stream on which we ourselves are floating, and of

the action of which we ourselves form part. How is it possible, then,

for any one to hope that, from simple observation of the scenes around,

the real truth can be gathered? We must begin at home, however
dark and forbidding the research may be, and examine carefully, with
as much philosophy as we can, the means by which we ourselves

have become builded up into the towering mansion or the humble cot.

We must con over the materials used, and judge of their durable or

perishable natures, and exercise a keen review of the tools we have em-
ployed to arrive at the present status of our " calling." The tools of

trade ! what homely, yet what mighty things they are ! The mechanic's

hand—even that wonderful instrument—without them, what could it

effect? As the rule and plane and saw to the carpenter, the shaping

machine to the engineer, nay, as the steam-engine—that his grandest

of tools—and of more importance still, as being continually required, and
constantly in use, are those subtly-framed laws of action which are bun-

dled together in good people's minds under the general term—education.
" The experience of ages has shown," as Dr. Wiseman says, " that the

main, the chief object of education, is not so much to fill the mind with

learning, as to cultivate and develop its faculties. The object is to

expand the mind, to widen the thoughts, to sharpen to an edge the intel-

lect, to brighten the imagination, strengthen the memory, and give pro-

per expansion and vigour to every faculty of man." We cannot arrive

at the true method of doing this by one set of acknowledged true philo-

sophical principles. We have first to learn far more than what mere
induction would teach. Induction, says Bacon, constructs its axioms
" from the senses and particulars, by ascending continually and gradually

till it finally arrives at the most general axioms;" and, subsequently, he
warns us against what he calls " anticipations," meaning hypotheses.

But however valuable his cautions were in the state of science in those

days, it is evident that this precept of avoiding "anticipations" is the advice

to abdicate the most valuable attributes of the human mind. Indeed, he
remarks in a later passage, that his " method of discovering the sciences

is such as to leave little to the acuteness and strength of wit, and, indeed,

rather to level wit and intellect." And those who have possessed acute-

ness and strength of wit, and who have most advanced the natural

sciences since his day, have in return departed from this rigorous method
of induction, and by this alone rendered possible the rapid progress of

the sciences. Great truths have always first been thought out by an
individual. Bacon laid down a broad roadway towards them. He, in

fact, merely developed a one-sided principle upon which the great dis-

coverers preceding his time had unconsciously—instinctively, if you
like— acted. The methods of all the sciences are fundamentally one,

modified only in secondary particulars; and the division of the sciences
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into deductive and inductive, indicates merely a difference in the degree

of advancement of the respective sciences towards perfection. This

truth lias been well pointed out by Mr. Henfrey in one of his recent

discourses.

What then is education? Now all are agreed about tire necessity for

the thing, and all differ about the manner and form, and even about the

time of it. One says it must be founded on religious principles, another

upon intellectual principles, another upon moral principles, while each of

these is enforced to see important dependence upon certain physical prin-

ciples. And in what do these several principles in themselves consist?

Among the numerous dictionaries published is a " Dictionary of Reli-

gions," and we care not to know how many thousand forms of religious

sentiment, as already publicly expressed, such dictionary discloses; but

this we care to know, that had the number been often multiplied, it would
by no means exhibit the minutely varying forms of such sentiment as

privately felt, and only not publicly expressed by reason of the judgment
not having been called upon to exercise its office. Let the call be made,

and we discover at once sectarianism in all sects, however small the

number of individuals may be of whom the sect may be composed.

Hence it is more correct to say, that each individual has his own point

of view and prospect, than that each sect or church holds real and
abiding principles exclusively its own, and for which it arrogates to itself

independent or isolated existence. This is so obviously true as regards

religious sentiment, that it would be impertinent to enlarge upon it.

But is it not really tho case, also, with regard to intellectual principles,

moral principles, physical principles? Go to the philosophers, scientists,

and the learned professions, consider their ways, and be wise. Yes, we
can go to them, and we would be wise if we could, but we cannot. Life

might readily be wholly consumed in endeavouring to learn how to live.

No sooner do we grasp the meaning (and this is a difficult matter in

itself) of one intellectual philosophy, and appreciate in some degree its

baby-hold of some imperishable truth—truth that cannot be missed by
the least thoughtful—but the pages of another of the legion of metaphy-
sicians demonstrate the' labyrinth of error into which we should have
plunged, had we built our views on the first-shown foundation. Is it at

all different with regard to the moral theories which have been broached ?

We cannot make up our minds to think it is. No doubt much of this

frightful confusion arises from the imperfect translation of our ideas into

language; but it cannot all do so, and it does not. That which has

nothing of the immoral to one, is absolute immorality to another; and
the deeper we plunge into the innermost recesses of our being, the wider
do we S''e the breach. How, then, what it education ?

Dr.»Wiseman explains education to be the process by which an indivi-

dual is made a participator in the rational, the true, the beautiful, and
the good. This definition by the learned cardinal might have been sug-

gested by our all-seeing poet. One of the lords in attendance on the

king of Navarre takes up the cudgels for the world's ancient friend

ignorance, and declaims, very appropriately, on some worldly points.

" These," answers the king

—

" These lie the stops that hinder study quite,

Aud train our intellects to vain delight."

And in what docs the essence of the cardinal's definition consist? It is

simply the training of our being to true and enduring delight.

Must we, therefore, wade through the muddy ways of the metaphysi-
cians to be able rightly to exercise our intellect? Must we be learned
in the moralists to be moral ? Clearly not.

" Light seeking light, doth light oflight heguile,
So ero you find where light in darkness lies

Your light grows dark." *

We fear the prince-cardinal's definition would first, to enable us to under-

stand it, compel us to define what is the rational, the true, the beautiful,

and the good.

What, then, is the fair and natural, nay, just conclusion? That our
deep writers have, like travellers from one known to another known
city, over an unknown country, mistaken their way, doing, however, to

the world some good, just in the same manner as the alchemists in their

search after the chemistry of our own days (for we ourselves cannot
make up our minds to believe that the transmutation of the elements
into gold, or the discovery of an elixir vita;, were their sole two aims and
ends), stumbled upon and transmitted to posterity many valuable results.

" In action as in art there is a rule to follow, and as the great artist

has no manner, the free man has no caprice." So writes the distin-

guished Hegel, without, perhaps, fully anticipating the results of the

truth upon the great question of the day. " The laurels of great wishes,"

says he again finely, " are dead leaves," and so long as our writers on
education demonstrate, by the flimsy foundations upon which they build

their theories, that their efforts rest in good wishes only—but evidently

good wishes, for which we thank them—and do not grasp the subject with

a giant's hand, so long will all literature be flooded with a mere collec-

tion of psychological facts, which will never hasten the subject onwards
one step.

In another paper we propose to open a view of the matter, which is

only clear to our mind as suggestive of truth, inasmuch as it offends

against none of our good and great writers and thinkers, and has more
or less been acted upon, but unconsciously as to its importance, by all.

THE PHOTO-GALVANOGRAPHIC PROCESS OF ENGRAVING.

In the hands of Mr. Paul Pretsch, lately the manager of the Imperial

Austrian Printing Office at Vienna—the productions of which workshop
were so greatly admired in our Exhibition of 1851—light and electricity

have at last been most effectively combined, and trained to perform the

united functions of the artist-draughtsman and engraver. Drawing by
light, and engraving by electricity, are, in themselves, far from new.

Every town now possesses its photographers, who enjoy the means of

indelibly reproducing not only the outlines, but the nicest lights and

shades of both natural and artificial objects, quite independently of the

exercise of any purely artistic genius. Similarly, the substantially

reproductive power of the electrotypic art, for the purposes of the prin-

ter, is a fact of old standing. But the production of printing plates

capable of giving us every touch of nature, without necessitating the

employment either of the pencil of the artist, or the burin of the engraver,

is something far advanced beyond even these ingenious scientific appli-

cations.

Mr. Paul Pretsch—engaged, as he has been, in the pursuit of science,

and improvements in the fine arts, and developing them for the pur-

poses of the printer's multiplying power, under the auspices of a
government, which, in this instance at least, has shown a highly en-

lightened spirit—was very early impressed with a deep sense of the power
conferred upon man by the introduction of photography, and saw clearly

enough how much this art was able to assist the real artist in the crea-

tions of his own mind, and in multiplying his works. During his photo-

graphic trials, he made several experiments in etching upon metal and

stone ; but, in adhering to the practice of his predecessors, he got involved

in the inconveniences due to the necessity of etching several times for

the production of different tints. It was whilst these gropings towards

improvement were going on, simultaneously with investigations into

photography, that the idea arose as to the possibility of producing, photo-

graphically, a printing surface of relievo and intaglio parts, instead of a

mere picture made up of lights and shades. This led to the abandoning

of etching or biting in with acid, and the substitution of a new photo-

graphic coating adapted for finally obtaining impression surfaces. The
results of Mr. Pretsch 's labours, as far as they have yet advanced, are

now before us. They consist of a set of impressions from plates produced

entirely by what the inventor calls " galvanography," the largest size

we have seen being 10 inches by 12 inches. The subjects are various,

including both architecture and the figure ; and, as examples of plates

made ready for the printer's hands, without a single touch of the graver,

they are far beyond mere curiosities; indeed they may fairly be classed

with good calotypes, or well-finished sepia or indian-ink pictures of the

artist, and in beautifully minute accuracy, far outrivalling all that can

be produced by the unaided hand of man.

The primary steps of this photo-galvanographic process, are similar to

those adopted by the glass-plate photographer. The operator coats a

glass plate with a gelatinous solution, suitably prepared with chemical

ingredients sensitive to light. This gelatinous matter consists of clear

glue, with a strong solution of nitrate of silver, and a weak solution of

iodide of potassium. To another portion of the glue solution, there is

added a strong solution of bichromate of potass. These two compounds

mixed together, form the coating material, which is allowed to dry upon

the glass or other plate which is coated with it. When dry, the coated

plate is exposed to the light in a copying frame, in contact with the

print or drawing which is to be copied ; or the camera may be used for a

similar purpose. After exposure, the plate exhibits a faint picture on

the smooth surface of the sensitive coating, and it is washed either with

water, or a solution of borax, or carbonate of soda, when the whole image

comes out in relief, whilst the tints of the original are still maintained.

When sufficiently developed, this relievo plate is washed with spirits of

wine, dried, and treated with copal varnish diluted with oil of turpentine.

When dry, the plate is immersed in an astringent solution—as tannin, for

example. This treatment, aided by heat, brings out the picture in full

relief, ready for being copied for the production of the actual printing

plate. If the matrix plate is prepared for electric conduction, it may
itself be placed in the electrotype battery, producing an intaglio copper

plate ; or, if first moulded, the intaglio mould furnishes the means of
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obtaining .1 relievo plate by electro-deposition in a similar way. The
stereotype process also affords another means .of producing the necessary

plate. If an intaglio plate is made, it may be printed from at the com-
mon copperplate printing press ; on the other hand, the relievo plate may
either serve as the matrix for producing an intaglio printing plate, or it

may be itself employed in " surface" printing, like a woodcut. In the

latter case, the narrow impression lines being sufficiently raised, the

broad white spaces must be cut out.

By another modification of the process, the gelatinous coating of the

image plate is washed with spirits of wine, and then dried, when the

picture is produced in intaglio, or sunk. Or, by applying printing ink

to the coating, an ink impression may be taken for transference to stone

or zinc, to print from in the usual way.
The examples of Mr. Pretsch's productions, to which we have referred,

are quite sufficient to show us that the delicate beauty of original photo-

graphs need no longer be restricted to the actual picture which the

camera gives us: nor need we be driven to the slow process of copying
by negative pictures for the production of what are, at the best, but
inferior counterparts of the original. The beautiful art of the photogra-

pher is thus rendered -far more practically and enduringly valuable than
it has hitherto been.

The impressions from the plioto-galvanographic plates exhibit a tint

much superior to mezzotints or aquatints, whilst whatever touches appear
in nature are reproduced at the printing press with a fidelity which no
artistic labour can rival. We know, too, how very liable photographic
originals are to change; and in a series of copies from the same nega-
tive, there is always a want of uniformity in the shade of colour. With
this printing process, however, we are independent of-such drawbacks,
as the plate impressions are in ink, and the attention of an ordinary

printer suffices to keep the pictures to the proper colour.

The rapidity with which the plates can be produced, is another impor-

tant and remarkable feature of the invention. From three days to three

weeks, according to the special kind of work in hand, is time enough for

the production of finished plates, some of which—as, for example, those

from photographic originals—the human hand could never engrave ; or

if imitated by manual engraving, would require even years of unremit-
ting labour. The process, too, affords the means of obtaining exact

counterpart plates, so that where extreme expedition is an object, several

printing presses may be at work simultaneously, all producing exactly

similar impressions. In all cases the artist's original designs are repro-

duced without the alteration of a single line or touch, and on any scale,

so that the cartoons of Raphael at Hampton Court could all be quickly
put on printing plates of a size suitable for a pocket volume.
An influential company has been formed in this country for carrying

out the objects of the invention on a large commercial scale.

OUTSIDE-CYLINDER GOODS LOCOMOTIVE ENGINE.

By Messes. Neuron & Co., Hyde Parle Foundry, Glasgow.

{Ittuitraled by Plate 189.)

We have this month simply to introduce the second plate of the series

illustrative of Mr. Neilson's invention. This engraving, Plate 189, is a

plan of the engine, half in horizontal section, corresponding with the ele-

vation given last month. The third plate, comprising two half end
sectional views, will next month afford ns the means of going into the
details in full.

EECENT PATENTS.

MECHANIC'S LIBRARY.

Architecture, Reliqnes of Ancient English, Part I., 3s. Johnson.

Encyclopaedia Erilannica, 8th edition, vol. 10, 4to., 24s., cloth. Traill.

Gorse, Its Use, Abuse, and Cultnre, 8vo., 2s. 6d., sewed. He Porquet.

Horse's Foot, and How to keep it Sound, 8th edition, 12s. 6d. Miles.

Husbandry, Lois "Weedon, fcp. 8vo., 3s. fid., cloth. Rev. S. Smith.

Land Surveying, Art of, 3rd edition, 12mo., 3s. 6d., cloth. Quested.

Microscope and its revelations, illustrated, 12s. 6d., cloth. Carpenter.

Microscope, fcp. 8v 2s., cloth. Lardner.

Natural Philosophy, Hand-book of—" Optics," 12mo., 5s. cloth. Lardner.
Ornament, Grammsr of, Part I., folio, 10s., sewed. Owen Jones.

Ornament, Grammar of. Part II., folio, 10s., Bewed. Owen Jones.

Pa'n'ing and Drawing in Coloured Crayons, Is., sewed. Murray.
Paper and Papermaking, 2nd edition, post 8vo., 7s. Gd., cloth. Herring.
Photography, Guide to, 9th edition. 12mo., Is., cloth. Thornthwaite.
P.ustic Adornments, crown 8vo., 10s. 6d., cloth, gilt. Hibberd.
Science and Art, Musenm of, vol. 9, Is. 6d., boards. Lardner.

MOULDING METALS.
J. Page & W. Robertson, Dundee.—Patent dated September 20, 1855.

The main feature of this invention is the making of moulds for casting

in metal articles of various shapes, and particularly hollow-ware, shells,

and shot, by first partially ramming, then cutting or scooping out por-

tions of the mould material, and finally compressing or condensing the

mould material, and bringing it to its finished condition and dimensions
by forcing a suitable pattern into the mould. The patentees show seve-

ral modifications of apparatus for working out their invention, and we
have selected for illustration those which are represented in the accom-
panying engravings.

Fig. 1 is a side elevation of a machine which consists of a heavy iron

casting formed with two standards. These standards are cast with over-

hanging bracket guide-pieces, upon which slide the opposite ends of a
platform lying between the two standards, and supported by a rack and
pinion arrangement, the shaft of which is disposed in suitable pedestal

Fig.l.

bearings, and furnished with hand-wheels at its extremities; or a cam
movement may be adopted instead of the rack and pinion. The upper
end of the standard to the right is formed to receive a spindle and a
tubular shaft, the former passing through the centre of the latter. Re-
versed bevil wheels are fixed on the shafts, and gear with a bevil wheel
fixed on the upper end of a short spindle carried in bearings in a bracket
cast on the standard, and furnished with a hand-wheel, by turning which
the shafts are thus made to turn in opposite directions. The inner ends
of these shafts have fixed to them sectional scoops or cutters, for scooping
the sand or mould material out of the mould box. The scoops or cutters

are shaped to the external contour of the article to be moulded. The
mould box being supplied with sand, and this sand being slightly com-
pressed by means of a descending rammer, the box is placed upon the

platform, which is then elevated by means of the rack and pinion, or cam,
so as to bring the box up to the scoops. When the proper level is

reached, these scoops are made to rotate in opposite directions by means
of the hand-wheel, and they enter the sand or mould material, and their

lower edges, which are represented as apart and in a horizontal position,

come into contact with each other beneath the sand, enveloping a quan-
tity of the sand, and leaving the mould roughly scooped out to correspond
to the contour of the article to be moulded. This being done, the plat-

form is made to descend, so as to carry the mould box down from the

scoops, and the mould box is transferred to the other end of the platform,

there to have the mould finished by the stamping action of the pattern-

piece ; this pattern-piece is fixed to the overhanging head of the standard
to the left, and is shaped accurately to the external form of the article to

Fig. 2.

be moulded, which, in the present instance, is a "pot," or hollow cooking
vessel. The mould box is forced up to this fixed pattern by the action
of the cams, and in this manner the finishing impression is given to the
half mould. The fixed pattern is formed with a half gate pattern, and
with half handle patterns, so as to form the recesses in the half mould
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corresponding to the gate for pouring the molten metal, and to the handles

of the pot. Two half moulds being formed in this manner, and being

put together with an internal core, the mould is completed, and the

metal is poured in in the usual way. Provision is made for moulding the

feet of pots in the half pattern, by arranging three stampers to slide in

sockets in the half pattern; the outer ends of these stampers being

formed to the shape of the feet. Before removing the pattern from the

mould box after it has impressed its shape upon the sand, one or two of

these stampers are thrust from the inside of the pattern out through the

sockets into the sand, to form recesses therein for the feet. The two

side stampers are used for one half mould of each pot, and the one central

stamper for the other half mould, so that the completed pot will have

three feet placed equidistantly round it. Fig. 2 is a partially sectioned

elevation of the apparatus used in compressing the sand or mould mate-

rial upon the skeleton core, or core centre ; and fig. 3 is a vertical section

of the mould, as completed with its enclosed core, and ready to receive

the molten metal. The core is formed in two half-core boxes, of which

one is placed on a platform. This

half-core box is shaped internally to

accurately fit the external form of one

half of the core. It is supplied with

sand, which receives a preliminary

slight compressing action in any con-

venient manner, and is then submitted

to the scoops. The core box being

made to correspond in level with the

scoops, these are made to rotate so as

to enter the sand, and roughly scoop

out all but a thin layer or lining lying

upon the internal surface of the core

box or pattern. Two half-core boxes

being prepared in this way are fitted

together, as represented in fig. 2, upon a hollow core centre or skeleton

core. The core boxes and core centre are placed upon the smooth sur-

faco of the platform, between a fixed or stationary head bolted to the

platform, and a sliding head. The sliding head is actuated by means of

a screwed spindle working through a nut-piece bolted to the platform,

and actuated by means of a hand-wheel. By means of this apparatus the

core boxes, with their contained layer of sand or mould material, are

pressed together upon the core centre, and on being withdrawn leave the

sand upon the core centre in the condition of a finished core. The thick-

ness of the layer of sand left in the core boxes, after the action of the

scoops, is of course proportioned so as to give the required degree of com-

pression or hardness when the core boxes are compressed together, which
compressing action may obviously be effected by means of any suitable

mechanism. The core centre or skeleton is made to fit accurately to the

outer mould box by means of a double incline projecting ring, which
enters a corresponding intaglio cut in the mould box. Fig. 4 is a front

elevation of a modification of the improved apparatus for giving the

finished shape and surface

to moulds of sand or other

material for casting metal

by compression, as ar-

ranged for moulding shot

or shells for cannons, the

mould being shown in ver-

tical section. Fig. 5 is a

section of the mould, as

completed with its en-

closed core. The framing

of this apparatus is an
arched cast-iron standard,

the lower inner sides of

which are made parallel,

and are planed to guide the

vertically sliding platform

ortable. A horizontal shaft,

with fast and loose pulleys

upon it for driving it by, is

passed through bearings in

the standard, and within

these has fixed upon it

two cams, upon which the

table rests through the
intervention of two antifriction pulleys. The mould box is placed upon
the table, and is lifted up to the stationary pattern by the action of the
cams when the shaft is made to rotate. The portion of the mould in the
box corresponds, in this instance, to the half of the shell, or other article to

be cast, as does also the pattern. The mould, before being subjected to

this apparatus, undergoes a preliminary preparation, which consists in

roughly scooping out the sand or mould material by means of apparatus
similar to that already described, or in producing a similar effect in any
other convenient way ; that is to say, the mould is brought in any con-
venient way nearly to the exact contour of the article to be cast, a suffi-

cient extra thickness of sand being left to give the requisite hardness of
surface, on being afterwards compressed to

its accurate finished dimensions. The pattern Fig- 5.

is fixed to the centre of the arch of the stan-

dard. It is traversed internally by a pipe or

passage, through which steam is passed to

heat the pattern, and to thereby prevent the

material of the mould from adhering to it.

The flange-piece by which the parting surface

of the mould is formed is loose upon the pat-

tern-piece, and a ring or rings of india-rubber

or other elastic material are interposed between
it and the underside of the arch. The flange-

piece is thus made to yield to the upward pres-

sure of the mould, until it bears against the
shoulder of the pattern, thus leaving the pattern an exact half pattern.

When the mould box recedes from the pattern, the spring causes the
flange or ring to follow it a short distance, and thereby prevents the
breaking of the edge of the parting surface. Fig. 6 is a side elevation
of a machine, combining modifications of apparatus for effecting two of

the operations comprehended in the improved system of making moulds
for casting metals. The framing of this machine consists of a strong
cast-iron standard formed with brackets, in which are bearings for a
massive vertical ramming spindle. Directly below this spindle is a
table or platform cast upon the standard, and arranged to support the
mould box. This mould box is represented as designed for containing
the half mould for casting a shot or shell. The first operation in the
improved system of moulding consists in slightly compressing or ram-
ming the sand in the mould box. It is for effecting this operation that

the ramming spindle is provided. A finely pitched screw-thread is cut
upon this spindle, which thread acts as a rack, and is in gear with a
pinion on a shaft carried in bearings in the standard. The shaft has
fixed on it a spur-wheel in gear with a pinion on a second shaft, which
last shaft has fixed upon it a hand-wheel. By turning this hand-wheel
the ramming spindle can be raised or lowered. A ramming head is fixed

on the lower end of the spindle, so as to compress the sand in the mould
box, and produce, in this instance, a slight central hollow. Of course
various forms of rammer-head are used, according to the article to be
moulded. After receiving this preliminary ramming, the mould box is

brought into a suitable position to be acted upon by the other part of the

apparatus. This apparatus is a
modification of the scooping-out

mechanism already described. It

may or may not be fitted to the

same framing as the details just

described. In the present in-

stance, the brackets cast upon the

main standard are represented as

lengthened and formed

with a vertical face-

plate upon their outer

ends. On this faee-plate

is arranged to slide a

bracket-piece, sliding

on bolts passing through
slots on the face-plate,

beingraised and lowered

by means of a pinion

which works in a rack

on the face-plate, whilst

it is counterbalanced by
means of a weight. An
arm projects down from the bracket-piece, and has jointed to its lower

end two cutters or scoops, each corresponding to the quarter of a shot or

shell's contour, or of whatever article is being moulded. The scoops are

connected by links to the spindle of a pinion which works in a rack on

the face of the bracket-piece. By turning the pinion so as to depress

the links, the scoops are made to turn down on their axis and enter the

sand or mould material in the box, cutting or scooping out a portion of the

sand corresponding to the hollow to be formed in the mould. The mould
box is next taken to an apparatus similar to the portion of fig. 6 first

described, and which serves to give the finishing compressing action to
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the mould. Its framing consists of a strong cast-iron standard, formed

with two brackets, through sockets in which is passed a vertical spindle,

the lower part of the standard being cast with a table or platform to sup-

port the mould box. The spindle has a screw-thread cut upon it, and

this thread acts as a rack, being in gear with a pinion on a shaft carried

in bearings in the standard. This shaft has fast on it a spur-wheel in

gear with a pinion on a second shaft, which last shaft has a hand-wheel

fast upon it, and by turning this hand-wheel the spindle is raised or

lowered as required. A half pattern is fixed on the lower end of the

spindle, and this is made to descend into the mould box to give the finish-

ing impression to the mould. A final powerful pressure is imparted

to the spindle by fixing the pinion, and screwing the spindle through it

as through a nut. For this purpose a spur-wheel is fitted upon the upper

part of the spindle in sueli a manner as not to interfere with the longi-

tudinal motion of this spindle, and this spur-wheel is in gear with a

pinion on the upper end of a shaft carried in bearings in prolongations

of the brackets. A handle is fixed on the lower end of the shaft, by
turning which handle the spindle is made to rotate, and in this manner

a powerful screwing depressing action is obtained for giving the final

impression squeeze to the mould. When the half pattern is to be with-

drawn from the finished mould the handle is turned, which makes the

half pattern rotate as well as ascend, and facilitates its separation from

the mould.

By another arrangement the ronghed-out mould is set upon a stationary

platform, above which is the half sectional pressing pattern, capable of

being brought within range at pleasure, by means of an adjustable stop-

piece, with a continually revolving eccentric, or cone, upon a horizontal

shaft. The pattern is attached to a plate which is retained in vertical

guides with a spring contrivance to bear up the pattern until forced

down by the eccentric action.

In all these cases the essence of this process is the pressing or

stamping the finished moulding surface by means of a sectional pattern,

shaped exactly to the required contour of the intended half mould.

Or, instead of any of these plans, the moulding action may be com-

pleted at one operation by adopting a revolving pattern, formed with

one part to act as a cutter for removing the surplus loam, and with

another part following the cutter, and smoothing and pressing down
the loam to the intended shape. In preparing cores for such moulds,

when hollow ware is to be cast, a skeleton is set upon a horizontal

or vertical shaft, and being made to rotate, with a rough coating of

loam or other moulding material thereon, the proper figure is turned

or shaped upon such coating by a sweep or shape, just as a turner would

operate in a lathe, or the sweep may rotate whilst the core is stationary.

The patterns used in the hereinbefore described moulding processes may
be heated by steam or other means, so as to preserve a uniform tempera-

ture, and so as to prevent the loam or mould material from adbering to

the pattern.

FERN PAPER.

A. Brown, Tarbtt, Dumbartonshire.—Patent dated February 26, 1855.

Mr. Brown's invention relates to the employment of the plant com-
monly known in Scotland and elsewhere as the Bracken, or of plants of

the Fern or Bracken species—that is to say, the species of plant which,
in the botanical classification of Linnaeus, holds the highest grade of

development in the Cryptogamic series, being comprehended under the

order Acotyledonea; ofJussieu—in the manufacture or production of pulpy
material from which paper is to be made, as well as in the manufacture
or production of fibrous materials for textile purposes. The invention as

regards both these uses, applies in a greater or less degree to all tlie

varieties of the Cryptogamic series, or Fern*, but more obviously and par-

ticularly to the ordinary fern or bracken which grows luxuriantly in

the mountainous districts of Scotland, as well as in many other parts of

the British islands. The stems or stalks of sucli plants furnish large

quantities of long fibre of great tenacity, which fibre, when duly prepared,

is most excellently suited for the manufacture or production of a power-
fully cohering paper pulp, as well as for use in textile manufactures.
The roots are also largely available, for the production of strong fibre.

In this adaptation of the stems of such plants to the manufacture or

production of pulp for the papermaker's purposes, the plant is used
either in a green or dried condition. It is preferred, however, to operate
upon the ripe fern or bracken stems immediately, or soon after the
plants are cut or pulled in the ordinary manner of gathering and remov-
ing such plants. When the stems are removed from the earth or from
their store, if previously dried, they are first of all submitted to the
bleaching process, as ordinarily practised in the manufacturing treatment
of textile materials or rags. When so prepared or bleached, the mass of

stems is broken up or reduced to a pulp by the agency of any suitable

mechanical arrangement, such, for example, as is commonly used for

reducing rags for the papermaker; or by any other convenient and
effectual disintegrating apparatus, or macerating and reducing engine.
The strong fibres of the stems are in this way well and completely dis-

integrated, and the mucilaginous, gummy, or aqueous matter is washed
away ; whatever ligneous, woody, or valueless matter may then be pre-

sent in the treated mass is now removed, and the comparatively pure
fibrous pulpy mass is then manufactured iuto paper in the manner usually
pursued by the papermaker in operating upon rag pulp. The fern or

bracken pulp is capable of being used in the manufacture of paper either

alone or unmixed, or it may be commingled with other materials already
in use in the paper manufacture ; and the routine of the final manufacture
into paper may be varied as the properties of the fibre may suggest to

the practical man. The paper made in this way is strong, and from the
nature of the raw material it requires little or no sizeing. The properties
which render the material more or less independent of sizeing are also of

importance, in as far as they afford some sizeing power to whatever other
kinds of pulpy material the fern or bracken fibre or pulp may be mixed
with.

In the application of the fern or bracken stems to the manufacture of

textile materials, the fibres, prepared according to the manner already
described, are subsequently treated and manufactured according to the
existing textile processes, sucb processes, for instance, as are adopted in

the flax manufacture. Being strong and of good staple, this fibre is

particularly well suited for being prepared, spun, and woven into cloth.

We have seen some specimens of Mr. Brown's paper which are of

very excellent quality, and though unsized can be written on without
the ink running.

HEATING AND ILLUMINATION.

Rev. W. R. Bowditch, Wakefield.—Patent dated January 18, 1854.

In the construction of furnaces for heating purposes, the patentee in-

troduces the air necessary for combustion through flues or pipes, situated
alongside of or beneath the furnace, finally introducing the air upon the
burning fuel in a highly heated state at

the end of the furnace nearest to the Fig. 1.

door. In introducing the fuel into the
furnace, the same is placed, in the first

place, in an opening somewhat similar to

that of the mouth-piece of a gas retort,

and when it is heated there, it is gradually
pushed along to the further end of the

furnace, by which means the fuel at that
end of the furnace is always in an incan-

descent state. These improvements in

economizing fuel are equally applicable

to the construction of common fire-grates

and to stoves, in which cases the grates
are formed with a series of tubes, or with
a chamber communicating with the air

outside, or with the interior of the room
behind and alongside the fire—the ashpit
being a closed chamber. This part of

the invention is also applicable to the
economization of oil as well as gas in

lamps, which saving is effected by passing
the air for combustion between two glass

chimneys, the outer one of which rests fH|ll
upon a glass or metal bottom, fitting air- bHA
tight at its junction with the gas pipe or bW
burner, the air being consequently caused
to pass over the top of the outer glass to

descend between that and the inner glass,

and through a space at the bottom to the

flame, which it reaches in a highly heated
state. As a further economization of fuel,

and to be used or not in connection with
the improved furnaces, it is proposed to

place inside of boilers for the generation
of steam, a series of thin upright pieces

of copper or other metal, pointed at both ends, joined together, and rising
from the boiler plates or tubes into the wateY. With this modification

the water is heated more rapidly, smd with a less amount of fuel, than in

ordinary boilers.

Fig. 1 of our engravings is a partial section of an oil lamp as modified
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for working out this invention. In this arrangement the outside shade

is curved slightly, to give an elegant appearance to the general contour of

the lamp. It may be composed of ground glass or porcelain, and may be

ornamented in any suitable manner, according to the taste of the manu-
facturer. A glass or metal disc is fitted to the lamp immediately below
the air inlets, so that all the air required to feed the flame must pass

down the annular space between the chimney and shade, and it thus

becomes considerably heated thereby before coming in contact with the

dame, whilst it also heats the oil prior to its combustion. Fig. 2 is a trans-

verse section of a steam-boiler to which the present improvements are

adapted. A series of vertical thin double-pointed pieces of copper or

other metal are placed in the

interior of the boiler, and rest

upon the bottom or heating

surface thereof. These copper

pieces, or heat conductors, are

held together by curved slips

of metal, and transverse pins

or rivets; and as they are

merely laid upon the bottom

of the boiler, and are not

attached thereto, they may
easily be removed when the

boiler requires cleaning or re-

pairing. Copper wire or other

convenient means may be

employed to attach these

pieces to the tubes of the

tubular boilers. The furnace

is constructed for the heating

of the air in separate heating

chambers before entering the

ashpit to supply combustion.

The front of the ashpit, in

place of being open, as is

usually the case, is closed. The air for supplying the furnace enters by
the two apertures in the front of the brickwork, or at such other parts

as may be convenient in practice, and it passes along the heating flues

or chambers', whence it escapes in a highly heated state into the ashpit

by lateral passages or openings. The heating chambers or flues are

formed in the interior of the brickwork or masonry which supports the

boiler, and they may be lined with firebrick, if thought desirable, the

better to retain the heat. They extend to the back of the boiler, and
then return to the front of the ashpit by upper return flues or cham-
bers, which open laterally into the sides of the ashpit, immediately below
the grate bars. Dampers, or regulating doors, may be fitted to the inlet

apertures, if found desirable, whereby the amount of air supplied to the

furnace may be regulated by the engineer.

STEAM ENGINES.
M. Baxter, Glasgow.—Patent dated March 18, 1853.

In these engines the main crank or first motion shaft in each case is

actuated or driven by a series of three or more steam cylinders, disposed

in a circle round the shaft at equal distances asunder, or in such manner
that no two of the working pistons shall be at the termination of their

strokes at the same time, the axes of the whole set of cylinders being

made to radiate from the centre line of the shaft. Thus, instead of one

or two large cylinders, as at present, a set of small cylinders, amounting
in the aggregate to the required engine power, is used. The connecting

rods of the entire number of cylinders are jointed to one crank pin, or one

connecting rod only may be jointed directly upon the pin, whilst the rest

ore linked to eyes formed upon the first or main rod end. By this

arrangement an extremely uniform motion is obtained, as each piston

contributes its best effect to the crank at very short intervals, and the

actuating strain is equalized throughout the whole revolution. The
engine is also light, and may be worked at a high rate. Our engraving

is an elevation of an arrangement in which three acting steam cylinders

are used, all placed near the floor line of the masonry foundation. The
framing hi this case consists of two parallel standards, each having a

pedestal—where two may be necessary—for carrying the main shaft. In

the present instance, one bearing only is used, the crank being overhung

between the two standards. The two side steam cylinders are bolted

down by side flanges upon the inclined upper edges of the main stan-

dard, and the third, or bottom central cylinder, is secured vertically

to the masonry, the lines of action of the three combined cylinders

forming angles of 120 degrees with each other. The vertical piston rod

works with its cross-head slide block in vertical guide slots. In the main
standards, similarly, the rods of the other two cylinders have motion bars

or guide slot pieces set on the inclines of the standards. All three
connecting rods are jointed directly to the single crank, by being strung on
in succession upon the long pin. A single eccentric works all the three

valves by means of radiating rods. These rods each pass to the stud-

pins of short levers on the projecting ends of transverse rocking shafts,

working in bearing brackets on the front ends of the cylinders. These
rocking shafts carry similar central levers, linked in the usual way to

the slide valve spindles. The air-pump is placed in a vertical position,

behind the central steam cylinder, and its plunger, or bucket, is worked
by an eccentric on the main shaft, which also carries a fly-wheel. This

is the most convenient arrangement for most purposes when three cylin-

ders are employed ; but the same result is obviously arrived at by setting

the central bottom cylinder overhead, with its piston rod working down-
wards. But this latter arrangement involves the use of elevated framing.

Mr. Baxter also shows an arrangement of engines, in which five cylinders

are placed in radiating positions round a central shaft.

The patent also comprehends certain improvements in steam pressure

regulators, which we have, however, already illustrated and described. *

BUNGS OR STOPPERS.

E. Cockshctt, Preston.—Patent dated June 28, 1854.

By Mr. Cockshutt's new bung or aperture stopper for casks and other

vessels, facility of adjustment and accuracy of fittir g are secured. As

applied to a wooden cask, for example, a metallic nut socket is first inserted

in a hole in the body of the cask, being set tightly in the hole in the

wood, and then held in position by screws or pins passed through an

external flange into the wood; this inserted metal piece is tapped or

screwed internally to a bore of the size of the intended discharge aperture,

and it has fitted into

it a solid metal stop-

per, screwed exter-

nally to correspond to

the socket. This solid

piece is the remove-

able cover, and it has

on its outer side a

rectangular recess for the reception of a turnkey, and it has a slight

external flange which sets down flush with the outer face of the socket

when screwed in. The socket may be attached to the wood in various

ways, and the stopper rjjay be adjusted within it by means of various forms

of key or setting apparatus. The socket and its stopper may be made of

tin, pewter, or other metals or metallic compounds; or porcelain or other

materials may be used under a similar form. Our engraving is a section

of the improved bung and socket. The metallic nut socket, b, is inserted

into a hole in the body, c, of the cas£ or other vessel to which it is to be

applied. It is set tightly in the hole in the wood, and then held in posi-

tion by screws or pins passed through an external flange into the wood.

This inserted metal piece or socket is tapped or screwed internally to a

bore of the size of the intended discharge aperture, and it has fitted into

it a solid metal stopper, A, screwed externally, to correspond to the screw

threads in the socket. This solid piece is the removeable cover, and it

* Pago 67, Vol. VI., and page 113, Vol. VIII., Practical Mechanic's Journal.
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has on its outer side a rectangular recess for the reception of a turnkey

;

it has also a slight external flange, made conical ou its under side, which

fits into a corresponding seat in the socket, with the top of which it is

flush when screwed in.

RAILWAY AND OTHER WHEELS.

J. H. Jonxsox, London and Glasgow, (Petin & Gaudet, Paris.)

Patent dated December 21, 1854.

Messrs. Petin & Gaudet manufacture railway and other wheels entirely

of wron<*ht-iron, finishing them in a rolling mill of peculiar construc-

tion. In manufacturing wheels according to this invention, a round

boss is first formed, or built up, by bending or coiling a bar spirally

round a central mandril, as shown in fig. 1 of our engravings, the bar

j-;„. i being originally of the tapered section

shown separately in the figure. The
boss so formed is heated to the proper

temperature, and then placed upon the

anvil represented in fig. 2, the face of

which auvil corresponds exactly to the

form or contour of one side of the

wheel. A metal ring is placed on the top of the wheel blank, and is

struck by the hammer-head, so as to cause the upper side of the blank to

assume a similar form to that of the under side. The rough wheel or

blank is repeatedly heated before this preliminary shaping process is

completed. The hammer-head is fixed to any convenient hammer-block,

and, by repetition of blows, transforms the round blank, fig. 1, into the

roughly-shaped wheel represented in fig. 2. The wheel, thus roughly

Fig. 2.

shaped out, is then

again raised to a white

heat, and is transferred

to the rolling mill. The
inventors show different

arrangements of rolling

mill for the final treat-

ment of the wheel—the

one represented in our

engraving, fig. 3, being

the simplest and most
convenient. In this fig-

ure, the mill gearing,

driving details, and por-

tions of the framing are

omitted, the actual oper-

ating parts being almost

all that are shown. The wheel blank, a, is placed upou a vertical mandril,

B, in front of a pair of rolls, c, D, arranged with their axes parallel and

horizontal. The lower roll, D, turns in fixed bearings in the framing;

but the upper roll, c, is carried in moveable bearings, e, which are raised

or lowered by means of vertical screwed spindles driven in any conve-

nient manner. The operating ends, f, of the rolls are shaped to cone-

Fig. 3.

spend to the contour or sectional outline to be given to the rim of the
wheel, and may, of course, be of various forms. When the wheel blank
is first introduced to the mill, the upper roll, c, is raised ; but as the

No. 97.—Vol. IX.

rolling action goes on, it is lowered, and made to compress and squeeze

out the material of the wheel. At the same time, the wheel blank is

made to traverse slowly outwards from the rolls, so as to increase the

wheel's diameter. For this purpose, the mandril or support, B, is made to

move upon suitable slides in the framing, and is connected with a nut-

piece, a, below, through which a screw spindle, h, is made to work, and

so effect the required movement. The spindle, n, has a worm wheel, i,

fast on its inner end. in gear with which is a worm on a vertical spindle,

j, suitably connected with the driving details of the machine. This

vertical spindle, J, also serves, by means of another worm, to actuate a

worm wheel, k, arranged to work as a nut on a screwed spindle connected

with a roller, l, shaped to the circumferential surface of the rim of the

wheel. As the rolling goes on, this roller, l, is gradually pressed in

between the rolls, c and d, against the rim of the wheel blank, and so

brings this part to the proper form. The rolls, c, D, are driven in the

usual way, and cause the wheel blank, a, to rotate whilst being operated

upon. The trains of gearing by which the upper roll, c, is made to

descend, the wheel blank, a, to recede, and the roller, L, to press in upon
the rim of the wheel, are so proportioned as to cause the several opera-

tions composing the process to go on simultaneously and harmoniously,

and as is found in practice to be most conducive to a satisfactory result.

MARINER'S AND SURVEYOR'S COMPASSES.

James More, Glasgow.—Patent dated Avgust 30, 1855.

This invention relates to the use of appliances for protecting the mag-
netic needle of compasses from the deranging influence of local attraction

;

and in carrying it out in practice, the needle is coated or otherwise

covered in and over on every part, with the exception of the centre point

of suspension and the parts adjacent, with pure shell-lac, or gum shell-lac,

or with sealing-wax, or other gum resin, or compositions wherein gum
resins form a part. The
needle thus treated or Fig. l.

coated, is imbedded in cork

of considerable thickness

or depth, and this cork

covering is then finally

coated with shell-lac or

gum resin, just as the

needle itself was covered.

In this condition the

needle is suspended, and

set to work in the usual

way, when all, or nearly feH

all, local attraction is neg-

atived or prevented, and the accuracy of the needle's direction under all,

or nearly all circumstances is fully secured. Instead of cork, the shell-lac

coated needle may be imbedded in the centre of a piece of elder-tree, the

pulp of the tree or branch being left in to act as the protective surface

immediately in contact with the lac-coated needle. The pith or pulp of

rushes, and other vegetables or plants, may also be used for this secondary
coating with good results

; but, in all cases, the secondary
coating or vegetable envelope is treated finally and ex-

ternally with gum resin. The interior of the binnacle or

compass case may also be thus treated or coated, for pre-

venting the deranging influence of local attraction. Our
engraving is a vertical section of a mariner's compass, as

fitted with the improved protective coatings. The compass
may be constructed, as far as regards its general features,

according to any of the various systems in use, the one
selected for representation in the present instance having a
cylindrical bowl or case made of brass, and closed by upper
and lower glass discs. This bowl is suspended in a box
by means of the usual arrangement of gimbal-ring. The
needle poised upon a stilo, in the usual manner, is furnished

with an inverted conical cup, which is made larger than
usual to prevent the needle from falling off the stile, in case

it should be more liable to do so, from the increased weight
and bulk given to it by the improved protective coatings.

The needle is coated with pure shell-lac, or gum shell-lac, or

with sealing-wax, or other gum resin or composition con-

taining gum resin ; such coating being applied to the surface

of the needle in any convenient manner, and being made to

extend over a greater or less portion of the needle's surface,

as may be found most suitable in practice. In addition to the resinous

coating, each arm of the needle is inserted into a species of casing of cork
or other suitable material, such as vegetable pith or fibre, such casing
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being of considerable thickness, although the inventor does not confine

himself to any precise thickness; and being solid, or partially hollow, as

shown in the figure. In the present instance, this casing is represented

as rectangular in transverse section, but no precise form is exclusively

adopted. The casing of cork or other material is itself coated externally

with a resinous layer, similar to that applied to the needle, as already

described. As an additional protection to the needle, a lining or coating

of cork, or other suitable vegetable substance, is applied to the inside of

the compass-bowl, and the surface of this lining is itself furnished with

a resinous coating. The compound cork and resinous protective coating

maybe applied to either the inner or outer side of the bowl, and a similar

coating may also be adapted to the box, or in any other way, for the pur-

pose of protecting the needle, provided that it is arranged so as to surround
the latter. With the needle coated or imbedded in this way, the compass
is rendered capable of resisting the deranging influence of local attraction

to a very great extent, so that the navigator may place much greater

reliance upon such modified or prepared compasses, than upon the ordi-

nary instrument.

LAND CULTIVATOR.

J. Hanson, Doagli, Belfast.—Patent dated August 29, 1855.

The machinery covered by this patent is designed for effecting various
agricultural operations, more particularly the disintegration and working
of the soil, and is mainly based upon the apparatus already patented *

by Mr. Hanson for digging potatoes. Fig. 1 of our engravings is a plan,

and fig. 2 is an end elevation of one modification of the improved
land-cultivating apparatus, as arranged for breaking up the soil by
means of the rotatory sliceing or cutting details, combined with a
share for raising up the soil to the cutters to be acted upon by them.
The operating details are carried upon, or connected to a long rectangu-
lar wooden framing, which runs upon three wheels—a single central front

wheel of large size, and two smaller hind wheels. The hind wheels are

carried upon separate cranked axles, capable of being adjusted indepen-
dently of each other, by means of lever handles and catch or detent

plates, and the franked axles are earned iD bearings in brackets bolted
to the framing. The rotating operating details of the apparatus are
driven by the large front central wheel, which is furnished with spikes
on its periphery, to insure its rotation when being drawn along the
ground. The shaft of this wheel is fitted iuto suitable bearings on the
under sides of the frame pieces, and has fixed upon it two bevil wheels,
each of which is in gear with a bevil pinion on the front end of a short
longitudinally disposed shaft, carried in bearings on brackets or cross-
pieces attached tu the framing. The back ends of these shafts cany
pinions which are slightly bevilled, and are arranged to gear, one or
other of them, with a pinion on a central horizontal shaft. The front
end of this last shaft is carried in bearings capable of turning upon a
pivot, and the other end is carried in bearings arranged to slide upon a
segmental plate fixed across the hinder end of the framing. Thus the
shaft can be adjusted angularly in a horizontal plane, and the pinion on
its front end is brought into gear with one or other of the driving pinions,
accordingly as the shaft is set over to one side or to the other. The
bevil wheels on the axle of the largo wheel being set in positions re-
versed to each other, the driving pinions revolve in opposite directions,
and respectively drive the pinion on the central shaft at the back in
opposite directions accordingly. Upon the hinder end of this shaft is

* Vol. VIII, p. 273, March, 185". Practical Mechanics Journal.

fixed a disc, which has bolted to it a number of radiating knives or cuttine
blades. These blades may,
of course, be of various rig. 2.

forms. They revolve with

their lowermost points for

the time being, at about

the level of the ground not

as yet operated upon, and
the soil is raised up to

them by means of a

species of share or plough-

piece. This share or

plough - piece is formed

with a lifting surface,

which is horizontal, or

nearly so, in cross section,

and is gradually inclined

longitudinally up towards

the rear end of the imple-

ment. The share is in

duplicate, being connected

by a curved bracket to a
second share, and the

two are jointed or connected to the plough-beam in such a manner,
that when one is operating, the other is turned up out of the way. The
share is preceded by the usual coulter, and, in addition to this, it is in

some cases also preceded by a small share adapted for grass-grown land,

and intended to plough up and turn over a comparatively thin slice of

the upper surface, so as to turn the grass downwards. The plough-beam
is formed with a T-head on its front end, in which are perforations to

receive the joint stud pins on the ends of a pair of chains. The opposite

front ends of these chains are jointed to a cross-bar in front, to which
the tractive power for traversing the implement is applied. The plough-

beam is linked to the framing, but this connection is of such a kind as

to make the share to a certain extent independent of the framing. The
carriage or framing is drawn along by means of the

chains, these passing through eyes in the lower ends of

two adjustable bracket pieces, fitted in the front cross-

bar of the framing. These chains are furnished with

adjustable coupling pieces, which, being drawn up
against the brackets, serve to transmit the tractive

action through these last, and the strengthening links

to the carriage or framing. As the implement is drawn
along the earth, the share insinuates itself beneath the

soil, and gradually raises it up, whilst, as the soil emer-

ges over the back end of the share, it is cut up and
disintegrated by the action of the rotating blades,

which immediately catch it and act upon it for this

purpose. The duplicate arrangement of the share,

which is, of course, extended to the small surface share

when this last is used, and the means for reversing the

direction of rotation of the cutting blades, are provided

to enable the attendant to cause the action of the im-

plement to take place always towards the same side of

the field, in whichever direction the implement may
be traversing. A species of doctor is fixed to the framing immedi-

ately behind the wheel, for the purpose of throwing down any clods

which may adhere to the wheel's periphery, and the spikes are placed

to one side of the wheel rim, to enable the doctor to act upon as much
as possible of the rim surface. A pair of seed boxes are fitted to the

front end of the implement, and the rotatory depositing details of these

seed boxes, which may be arranged according to any of the systems in

use, are driven by means of pulleys and cords from the axle of the main

driving wheel.

In the modification of apparatus for performing an operation similar

to that of hoeing or thinning the plants in turnip ridges, the rotatory

blades and the share, with some of the details accompanying them, are

removed to make room for the rotatory hoer. This consists of two or

more hoeing implements, carried by means of arms and discs upon a
horizontal shaft disposed longitudinally, and carried in bearings in pen-

dant brackets bolted to the framing of the implement. The back end of

the shaft has fixed upon it a pinion in gear with a spur wheel, fast on

the end of the shaft above, and this shaft being driven from the main

wheel or wheels of the implement as already described, the hoes are

by these means caused to rotate as the carriage traverses along the field,

the height of the carriage, or of the back end of it, being adjusted so as

to bring down the hoes to the level suitable for acting upon the ridge to

the depth requisite for effecting the object in view. As each hoeing or
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thinning piece comes round during the onward traverse of the implement

in thinning, it scoops or cuts out from the ridge the plant or plants at

regular intervals asunder, the extent of the thinning being, of course,

dependent upon the number of the hoeing or thinning pieces, or upon

the rate of the hoe's revolution.

CONSUMPTION OF SMOKE.

J H. Johxsox, London and Glasgow, (Rexe Garcox, Paris.)

Patent dated April 21, 1855.

M. Crareon employs a second fireplace behind the bridge of the furnace,

such fireplace beiug composed of a number of firebricks or lumps placed

on edge in a longitudinal direction at small intervals apart, the front end of

such bricks being bevilled or sloping to allow the incandescent fuel to rest

thereon. Beneath this second fireplace is formed a second ashpit, com-

municating with the main ashpit by means of an arch, which may be

readily opened when requisite. A cast-iron chamber or arch is placed

on each side of the main furnace, such chamber or arch being perforated

to admit the air from the ashpit, and allow it to enter at the sides of the

fire. A number of spheres of fireclay are placed on the bridge, between it

and the bottom of the boiler, or auxiliary boilers when such are employed.

These spheres are

Fig. l. placed at distances

apart, at least equal

to their diameter, and

so arranged as to

divide the smoke and
gases on their pas-

sage to the back
flue, and becoming
highly heated, great-

ly assist the com-
bustion of the same.

The sloping or bev-

illed firebricks are

made of great length,

so that, as the smoke
and gases pass over

the incandescent fuel

thereon, and between their heated sides or surfaces, they become effectually

consumed before arriving at the chimney. Fig. 1 of the engravings is a

vertical and longitudinal section of a furnace with the improvements
applied thereto; fig. 2 is a transverse section

Fig- 2- through the main fireplace ; and fig. 3 is a

transverse section through the flues. The
main fireplace, a, has the auxiliary boilers,

E, passed longitudinally through it; the

main boiler, c, being supported upon the

brickwork, D. At e are the cast-iron per-

forated chambers for the admission of air

from the ashpit to the sides of the fire.

Upon the bridge, I, and at each side of the

fireplace, are two projections, c, in firebrick,

extending from the walls of the furnace to

the sides of the auxiliary boilers, b, so as to

produce a slight contraction at this point,

causing the heated gases and air to become
mixed, and to pass between spheres of fire-

clay, a, placed in the flues, which, by their

position, become greatly heated, and, by
their power of radiation in all directions, cause the air and products

of combustion to become thoroughly consumed. The second fireplace, e,

i3 composed of plates or lumps of fire-clay placed on edge at short inter-

vals apart. When the fire i3 well sustained, the plates, e, attain a

white heat, and, by their radiation, not

only complete the combustion of the

smoke and gases, but also greatly as-

sist the heating of the boiler, and con-

sequently effect a considerable economy
in the consumption of fuel. The plates,

e, and the bridge, b, are supported upon
arches, which are filled in with light

walls, which prevent the passage of the

air or flame under the arch, and can
he easily removed and replaced when necessary, for repairing or clean-

ing out the second ashpit. Or, if preferred, they may be provided with
doors, closing air-tight, or nearly so.

Fig. 3.

SAFETY VALVES AND OTHER STEAM BOILER APPLIANCES.

C. Walker, Glasgow.— Patent dated February 8, 185G.

In Mr. Walker's arrangement of safety valve for steam boilers,

superior facilities are provided for the free escape of steam, and certainty

of action is secured in a very complete manner. Our engraving, fig. 1,

is a vertical section of one modification of the valve apparatus, showing

also appliances having reference to the proper supply of water to the

boiler. The valve chamber, A, contains a duplex valve, or two valve

discs, B, on one spindle, 0. These two valves are of equal area, and the

steam from the boiler, d, is admitted between them by the passage, E.

Inside the valve-case, and above this duplex valve, a horizontal lever, F,

is jointed upon a stud fast to the case itself, the lever being entered

through an eye in the upper end of the valve spindle, c. The free pro-

jecting end of the lever, f, beyond the point of connection with the valve

spindle, is made to bear upon a very small valve, o, commanding an

Fig. l.

aperture in a hori-

zontal diaphragm,

which divides the

upper from the

lower portion of

the valve-case, and
in which dia-

phragm is placed

the seat of the up-

per escape valve,

b. The small

valve is weighted

by a series of ad-

justable weight
discs, h. When
the steam attains

a pressure beyond that which is required, it lifts the small valve, G, and

the elevation of this valve raises the lever, F, above it, and opens the

lirge duplex valves, B, and the steam at once flows off in large volumes.

A lever, I, with a sliding adjustable weight, is applied to the spindle of

the valve, g, in addition to the weights, h, such lever, i, projecting out-

side the valve-case, to afford a means of easily adjusting the pressure in

cases where various degrees of pressure are wanted at different times.

Provision is made in the valve-chest for effecting a certain blow-off of

steam through the valves, b, when the water in the boiler at any time

falls too low. The same apparatus answers, also, for sounding an indi-

cation of the boiler water level rising too high. This movement consists

of a float, J, with a weighted chain, k, passed over a pulley, l, fast on a

spindle passing out through a stuffing-box in the valve-chest. This pul-

ley, l, has upon it a short cam or eccentric piece, disposed so that when
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the float pulley turns too far round on the descending side, it lifts the

small valve, G, and blows off steam through the large valves, b. The

same pulley, also, carries a small cam piece for slightly elevating the

valve, G, when the pulley turns too far round on the ascending side.

This slight lift of the valve blows off a little steam, and thus calls the

attention of the attendant to the inordinate rise of the water. A whistle

can also be fitted up in connection with this apparatus, to give a still

more certain indication. A circular dial is fitted up on the outside of the

valve-chest, concentric with the pulley spindle, and this spindle has an

index hand fixed upon it, which points out, on the suitably graduated

dial, the height of the water level inside the boiler.

Fig. 2 is a transverse vertical section, and fig. 3 is a longitudinal sec-

tion, of a cylindrical steam boiler, showing the applica ion of another of

Fig. 2. Fig. 3.

Mr. Walker's appliances. This is a scum collector, which is shown in

fide elevation, inside the boiler, in fig. 2, and in end elevation in fig. 3.

This apparatus consists of a hollow metal cylinder, a. disposed horizon-

tally in the boiler at the water level, and supported by end stud spindles

working in brackets, b, carried by the roof of the boiler. This hollow

chamber is perforated on its upper side with minute holes, the bottom

portion being solid and close. To one side or end of this chamber is

atlached a ball-float, c, by a short lever, and as the ebullition in the

h tiler goes on, this float causes the vessel, A, to oscillate slightly on its

axis. The scum on the surface of the water then enters the chamber
through the small perforations, and it is retained by the solid bottom of

the chamber, so that it can be blown off at intervals by a descending

pipe, D, dipping down through an elongated opening in the top of the

vessel into the deposit in the vessel, and passing upwards and out

through the top of the boiler.

WINNOWING MACHINE.

J. H. Nalder, Alvescott.—Patent dated July 11, 1855.

We have already described* a winnowing machine, patented by Mr.

Nalder, in conjunction with Mr. Knapp, and have now to record fur-

ther improvements in that machine, and also in apparatus for hummel-
ling, or breaking off the husk or chaff from wheat or other grain, appli-

cable to thrashing as well as to winnowing machines. Of the engravings,

fig. 1 is a vertical longitudinal section of a winnowing machine, with

the improvements attached ; fig. 2 is an elevation of a portion of the

hummelling details, and fig. 3 is a transverse section of a portion of the

hummelling case.

The framework, a, of the thrashing machine is fitted at or near one

end with the cyclindrical screen, b, the shaft of which works in the

fixed bearings, c, and is fitted with a driving pulley, n, for the purpose

of giving a rotatory motion to the screen. At E is a fan-blower, con-

structed so as to direct a double blast through the grain; the mouth, f,

directing a blast of air through the centre of the screen, whilst the

second mouth, g, directs another blast through the grain as it falls from

the lower or delivery end. The screen is made rather closer at the upper

* Vol. VII., page 79.

portion, so as to deliver the second tailings into the discharge spout, h.
and the first tailings into the other discharge spout, i, whilst the cleaned
grain is delivered by the adjustable spout, j. A brush, k, which is fixed

into the machine, serves to clean the surface of the screen as it revolves,

removing therefrom any grain which may stick between the wires.

The barley hummeller, fitted upon the top of the machine over the cylin-

drical screen, consists internally of a spindle, l, fitted with a driving pul-

ley, m, and a number of knives, n, arranged spirally thereon, and working
or rotating inside the cylindrical casing, o, of the hummeller. This casing
is closed at one end by a cover, p, through the centre of which works the
spindle, l, whilst the other end is formed into or fitted with a gradually
expanding mouth or conical casing, q, the interior of which is made
rough or uneven, by having a number of longitudinal projections cast

therein, as shown in fig. 3. Within this hollow cone works the conical

rubber, r, fig. 2, which is fast on one end or any other convenient portion

of the spindle, l. This rubber may be composed of wood covered with iron

plates ; its surface is formed with spiral grooves, s, upon it, which
grooves commence at the smaller end of the cone, and die away towards
the larger end. The object

of this grooving is to en- Fig. 2. Fig. 3.

able the grain which is

pushed or propelled for-

ward by the spiral knives,

n, to enter freely between ry~

the rubbing surfaces of\j|

the hummeller and its

conical casing. To facili-

tate the escape of the grain

from these feeding grooves,

and cause it to pass between the rubbing surfaces, one side of the grooves

is gradually inclined, otherwise the grain would have a tendency to

remain in the grooves without being hummelled or rubbed. The object

of making the grooves die away towards the large or delivery end of the

cone, is to prevent the grain from passing direct through the grooves

without being submitted to a rubbing action. The spaces on the surface

of the cone between the feeding grooves is roughened or punched like a

nutmeg grater, or in any other suitable manner, for the purpose of more
effectively removing the husks from the grain. The grain to be operated

upon is fed into the receiving mouth or hopper, t, by the ordinary elevat-

ing cans, u, which supply it to the hummeller as fast as it leaves the

thrasher. Having passed through the hummeller, and having been freed

from the husks and chaff by the action of the revolving knives and rub-

ber, the grain passes out by the mouth, v, into the adjustable spout, w,

which conducts it to the cylindrical screen, B, already described; but as

the grain falls from the hummeller on to the spout, w, it passes through

a cross blast of air supplied by the fan-blower, x, by which means the

loose chaff and husks are blown off and separated from it. This latter

blower, however, is not absolutely necessary when the grain is submitted

to a double blast of air from the fan-blower, e, hereinbefore referred to
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but requires to be vised only when the hurameller is employed separately

without the screen and double blast. The rubbing surfaces of the hum-
meller may, if desired, be made cylindrical, but by making them conical

they may be readily adjusted by an adjusting screw, y, or other suitable

contrivance, to any size of grain or seed.

SMOOTHING AND POLISHING APPARATUS FOR MARBLE,
STONE, AND GLASS.

J. Kxowles and E. T. Eellhouse, Manchester.

Patent dated 2Iay 16, 1855.

This invention is devoted to the intermediate processes in the work-

ing of marble, stone, and glass, which occur between the grinding or

sanding, and the polishing or finishing processes. Such intermediate

processes have hitherto been effected by manual labour only, but, ac-

cording to the present invention, the stones or other substances em-
ployed are cemented diagonally into wooden or metal boxes, and two,

three, or more of these boxes, each containing a stone, are fitted loosely

inside suitable compartments, in a larger or main box or carrier.

Our engraving represents a longitudinal section of the main box or

carrier, with

the contained

rubbing stones.

The marble or

other material

to be operated

upon, is laid or

fixed upon the

traversing ta-

ble, n, and the

block, c, is

traversed back-

wards and forwards by the driving-rod, p, actuated either by hand or by
any suitable driving mechanism. The stones or other smoothing
materials, r, are cemented obliquely into the small boxes, f, which
boxes fit loosely into the compartments of the main block, c, by which
means an alternating oblique motion is imparted to the stones, e, and to

their containing boxes, f, in the compartments of the main block, c.

Pieces, G, of vulcanized india-rubber, or other suitable elastic material,

are interposed between the tops of the boxes, f, and the under side

of the back of the main block, c, for the purpose of deadening the shock
at the commencement of a stroke, as well as to impart a general easy and
yielding movement to the smoothing stones, e. A set of thumb screws,

h, are fitted in the divisions of the compartments in the main block, c,

and enter the sides of the boxes, F, for the purpose of preventing the

boxes containing the stones, e, from dropping out when the main block,

c, is lifted off the marble or other material to be smoothed.

SIGNAL BELL FOR MINES.

GcixiVEB & Goldthoepe, Barnsley.—Patent dated February 14, 1856.

Our engraving represents, in perspective elevation, the arrangement of
the signal bell recently introduced by Messrs. Gulliver and Goldthorpe.

The actuating cord is attached to a lever, which is connected to a sliding
bolt, by which the hammer is made to strike the bell. The sliding piece
is formed with a tapered point and a notch ; the latter being arranged to
catch the bell hammer lever. When the cord is drawn, the sliding piece

No. 97.—Vol. IX.

causes the hammer lever to turn on its stud against a spring, until the

point of the lever becomes free from the notch ; the hammer then strikes

the bell, and the sliding piece being shifted back again by the action of

a counterweight, the hammer lever becomes again engaged in the notch,

in readiness for another stroke. These details are simple and certain in

their action, and not liable to get soon out of order. The apparatus may
be used in a variety of situations ; as, for example, for signalling up or

down colliery shafts, railway inclines, through tunnels, and from different

parts of railway stations and works.

COATING IRON WITH COPPER.

J. H. Johnson, London and Glasgow, {Communication.)—Patent dated

January 3, 1855.

In order that iron may be brought into a suitable condition for the re-

ception of a permanent coating of copper, it is proposed, according to

this invention, first, to deposit a thin preservative covering of copper on
the iron by any of the ordinary galvanic processes, and then to finish

the process by means of a solutiou of sulphate of copper.

It is well known that iron is not only usually covered with a coat of

oxide, but that there is upon its surface a more or less thick layer, con-

sisting of a carburet of iron. Now, in order that the copper may adhere

effectually to the surface of the iron, its surface must be thoroughly
cleansed from all extraneous matter, having a tendency to destroy the

chemical purity of the copper. To effect this, the iron is submitted to

the action of dilute sulphuric acid, until the layer or crust is removed
from its surface; it is then washed, first in cold water, and then in boil-

ing water for a few seconds. To remove the last traces of the acid, the

iron must be placed in a lye of caustic soda, and finally the iron must
be placed in quicklime, and kept there for several weeks ; at the end
of which time it will have acquired a surface chemically pure ; that is

to say, one on which there is no extraneous matter whatever. The iron

having been thus prepared, must be plunged into the first bath, by which
means a thin coat of copper is deposited upon the metal, and the iron is

thereby protected against the action of the acid in the second bath, this

latter bath consisting of sulphate of copper, rendered strongly acid by the

addition of sulphuric acid.

In preparing the first bath, in every imperial pint of water, from 350
to 400 grains (troy weight) of cyanide of potassium are dissolved, and
cyanide of copper is added until the solution is completely saturated.

The iron to be coppered must be placed in this bath for about an hour,

and submitted to the action of a galvanic battery, composed of many
pairs of plates, which may be comparatively small in size, experience

showing that, in this case, the number of the plates is a more important

consideration than their area or size. It has also been found, that what-
ever may be the number or size of the pieces of iron placed in the bath,

the coating of copper will not properly adhere to their surfaces unless

hydrogen be disengaged. A battery of from 24 to 30 pairs of plates, of

which the zinc plates are about 2 inches in breadth by 6 inches in height,

will produce the requisite discharge of hydrogen, when iron articles,

with a surface of several square yards, are immersed in the bath.

The second bath is prepared in the following manner:—A hot solu-

tion of sulphate of copper, of a strength when cool of 24° of Baume's
areometer, is first made. As much water is then added as will bring

down the strength of the solution to 20°. A sufficient quantity of sul-

phuric acid is then added to raise it again to 22°.

The iron having been removed from the first bath, covered with a thin

coating of copper, is washed in water, and plunged into the second bath,

but not before the battery has been put into action. In arranging the

articles in this bath, care must be taken that they be not submitted to

the action of the second bath, until the galvanic action of the battery

has been tested. When exciting a proper amount of action, a sufficient

quantity of copper will be deposited in a very short time. The object of

this precaution is to complete the work of the first bath, in case of any
interstices or fissures being left in the covering or preservative coating,

wbich has been deposited upon the article.

The deposition of copper is then allowed to continue for some hours,

until the iron is covered by a coating of copper so thick and adherent,

that no chemical agent can attack the iron without first acting upon the

copper coating.

To produce this second deposit of copper, the arrangement of the

battery should be changed, and the surface of the plates should be
brought into as close relation as possible with the articles to be coated

with copper.

The processes already described for preparing the iron for the action

of the second bath, will be found effective if they have been carefully

C
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performed ; but over and above tlie necessity which will be found of

employing a comparatively powerful current of electricity, great care

must be taken in the management of some articles. If unskilfully dealt

with, dark spots will appear upon their surfaces when in the second bath,

and these spots are certain indications of the porosity of the preservative

covering or coating, and the article will then require to be recleaued,

and tbe whole of the work gone over again.

Another part of this invention relates to the obviating of this incon-

venience, in carrying out which it is proposed to substitute for the

preservative covering of copper a coating of lead, which advantageously

answers the same purpose, and is less liable than the copper to combine
with the acid in the sulphate of copper bath. The reduction by galvan-

ism of the lead contained in the oxide of lead dissolved in potass,

requires only a small expenditure of electricity. It is possible, also, to

obtain a coating of any desired thickness, although we must avoid in-

creasing its thickness beyond a certain point, for fear of diminishing the

solidity of the last coating of copper, as the lead is soft.

Layers or coats galvanically deposited by increasing in thickness,

increase at the same time in extent, and finish by gradually filling up
the pores and interstices in the surface. Another advantage derived

from the lead bath is, that it is cheaper than the alkaline copper baths,

and produces a better result. In preparing tbe lead bath, oxide of lead

(litharge) is dissolved in water, holding in solution 10 per cent, of

potash, until saturation, and the point of saturation is maintained by
placing in the bath more of the oxide in proportion to the extent or size

of the articles to be submitted to the action of the bath.

This bath presents two other great advantages over the alkaline copper

bath. It is not, as is the case with the cyanide of potassium, susceptible

of decomposition into carbonate of potash, under the influence of a moist

atmosphere, and it gives rise to no deleterious emanations injurious to

the health of the workman.

WATERPROOFING COMPOSITION.

J. II. Johnson, London and Glasgow, (J. T. Trotter, New York.)

Patent dated February G, 1855.

In making up this waterproofing composition, the inventor puts into a

pot, or receptacle, two parts by measure of lamp-black, three parts of

shellac, and four parts of india-rubber, or caoutchouc, previously cut up
into small pieces, and freed from its dirt, sap, and other impurities, by

the action of water, caustics, or other suitable means. The cheaper

kind of india-rubber, such as is imported from the East Indies, will be

found serviceable for this purpose. These several ingredients are well

mixed together, after which they are transferred to a grinding mill, some-

what similar to an ordinary seed-crushing mill, the rollers of this mill

being heated by steam or otherwise. To the mixture is then added

coal-tar, either in its raw state, or freed from its water, ammoniacal salts,

and other non-drying substances, but still containing all its peculiar oils

and acids, to which tar, litharge, and the salt, formed by the combination

of lead or zinc with sulphurous or hypo-sulphurous acid, have previously

been added in tbe proportion of about one measure litharge, and one

measure of salt of lead or zinc, to six or eight of the tar. Instead of the

salt of load or zinc, any other chemical substance, having similar proper-

ties, may be employed. This combination of tar, shellac, india-rubber,

litharge, and preparations of zinc, lead, or other chemical substance

having similar properties, having been thoroughly well mixed and
worked together, is exposed for several days to a heat of about 130°

Fahr., being frequently agitated or stirred during that time, adding as

much of the tar preparation as is found necessary to make the whole
readily worked. In using this composition for waterproofing purposes,

one or more coats of it are spread on the canvas cloth, or material

intended to be treated, after which tbe goods are hung up in a stove-

room to dry for about eighteen or twenty hours, by which time the

shellac, and other resinous substances, will be found to have fused and
combined with the dryers, and the goods will have a perfectly dry,

smooth, and lustrous surface, and will be soft and pliable, and free from

the disagreeable odour of tar, that odour being neutralized by the

dryers, and by the aromatic odour of the fused shellac. Such articles as

are wider than a single breadth of cloth, and those which are of a round

or irregular form, may be sewed, or otherwise attached together, previous

to stoving. If a very glossy surface be required, the goods, before stov-

ing, may be brushed over or coated with a varnish compound of boiling

linseed oil and spirits of turpentine, but without the addition of resin,

gum, copal, or other similar substances, and if greater cheapness is

required, chalk or whiting may be partially substituted for the lamp-
black. If dark-brown or chocolate shades are required, a common

spirit varnish may be used, and the lamp-black may be partially replaced
by Spanish brown, or other similarly coloured pigment. This composi-
tion may be applied either with the block, or otherwise, as found most
convenient. Tire goods so treated are applicable to a variety of purposes,
such as the manufacture of tent-cloths, floor-cloths, tarpaulings, cover-
ings for baggage waggons, luggage vans, military or camp stores, and
articles to be applied to similar purposes, such goods being much more
durable and pliable, and less liable to crack or flake off than goods
treated with compositions of lamp-black, ochre, litharge, resins, and oils,

made to dry by the addition of sulphate of zinc or lead, laid on with a
brush, and dried at the ordinary temperature of the air.

PEN GUIDE.

E. Abell, London, (Eamonson & Parker, Ludjafe Tl'dl, Proprietors.^

Patent dated October 23, 1854.

The object of this ingenious invention is to afford relief to the hand in
the operation of writing, by holding the handle of the pen in a swivel,
attached to a ring of exceedingly light manufacture, fitted to the fore-
finger. Our engraving, fig. 1, is a plan of the ring as drawn full size;
and fig. 2 is a view, showing the manner in which it is applied in sup-

Fig. 1. Fig. 2.

porting the pen whilst writing. The ring fits

quite loosely upon the forefinger, the proper
position of the swivel guide for the pen being

determined by a flat spur, which extends from the under side of the ring,

and rests under the second finger. In using the pen guide, the ring is

put upon the forefinger, with the spur under the second finger, and the
penholder is passed through the small swivel ring jointed to the large
ring.

To persons who can write well, and who use the instrument merely
as an assistant, the upper part of the swivel is not absolutely necessary;
they can therefore bend it back, when they will be enabled to take up
or put aside the pen without the assistance of the left hand. But, to

beginners, the upper part is necessary, to keep the holder at a proper
elevation, and pointed to the sholder. Schoolmasters will find this

pen guide a great assistance, as it completely puts aside the necessity of

binding the hand to the position required, as is often done. This little

instrument answers all the advantages gained by that process, without

its discomfort to the schoolboy.

SLIDE-AND-TONGUE RAILWAY CHAIR.

J. & T. J. B. Hostage & J. Tatlock.—Patent dated January 15, 1856.

This improved chair is chiefly intended for joint bearings and fasten-

ings, but it is also applicable for intermediates. Fig. 1 of our engravings

Fig. l. Fig. 2.

is a side elevation of the chair with tbe rail in transverse section ; fig. 2
is an end elevation of the chair with the rail in side elevation ; and figs.
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3 and 4 are perspective views of the two portions of the chair as separated.

The chair is cast with the usual base plate and one check in a single

solid piece, the cheek being shaped to fit the channel of the rail. The
other cheek is formed in a separate piece, being also shaped to fit the

channel of the rail. This loose cheek is cast with a strong base flange

fitting upon the base plate of the chair, .and it is also formed with a cen-

tral horizontal tongue passing under the rail and through a socket in the

solid cheek. This tongue is formed \o receive a cotter at the back of

the solid cheek, by means of which cotter the loose cheek is tightened

up against the rail, a piece of felt being inserted between the rail and
both cheeks to remedy any slight inequalities in the iron work, and to

render the grip firm. The cotter has a spring fixed to it to keep it from

rising, the spring catching in ratchet teeth formed down the side of the

hollow in the solid cheek through which the cotter is passed. The

Fig. 4.

spring may either be forged on the cotter, as shown in fig. 2, or it may
be a separate piece fixed into the cotter transversely. The bottom of

the rail rests upon two feet or projecting steps, cast on the solid base

plate and cheek, and also upon the tongue of the loose cheek, which
tongue passes between the two projecting feet. The patentees claim

superior advantages for this chair, on account of its doing away with the

temporary and imperfect expedient of wooden keys; its preventing the

rails from rising in their seat and from moving laterally; and its holding

the ends of the rails together as in a vice, without obstructing longi-

tudinal expansion.

REGISTERED DESIGNS.

TUBE VICE.

S. Garside, Asldon-under-Lyne.—Registered October 22, 1855.

Oar engraving is a front elevation of this improved arrangement of

vice, for holding wronght-iron and brass tubes. The apparatus consists

of an open frame, in the lower part of which is fixed a triangular block

with a slight hollow at its

apex, this hollow being

roughened, or formed with
irregular points. The pipe

is gripped between this fixed

block and a sliding block,

formed with a deep hollow

opposite to the apex of the

fixed block. The hollow of

the sliding block is rough-
ened like the fixed block, so

as to take a firm hold of the

pipe, and prevent its slipping

round. The moveable block

slides upon the sides of the

frame, and is adjusted by
means of a screw spindle

working through a nut piece

fixed in the top of the frame.

The screw is turned by
means of a lever handle fitted upon its outer end. This vice will take in

several different sizes of pipe, being adjusted to each shape with great

facility. From the number of points always in contact with the tube,

there i3 much less liability to split or damage the tube than with the
ordinary vice.

REVIEWS OF NEW BOOKS.

The Case of J. M. Heath, the Inventor and Introducer op the
Manufacture of Welding Cast-Steel from British Iron. By T.

' Webster, M.A., F.R.S., Barrister-at-Law. Pp.115. Loudon: Ben-
niiig & Co., and Elsworth. 1856.

A discussion has lately arisen as to the appropriation of the surplus

fees of our Patent Office, and Mr. Webster has produced this case ap-

parently with a view to show that such surplus might be properly applied

to the reward of inventors whose patents have not been able to stand the

searching test of the courts of law. The case of Mr. J. M. Heath is of

itself an interesting one, as showing the great length of time that may
be occupied in trying the validity of a patent, where the parties to the

action are wealthy, and where the patent itself is important enough to

make the stake of sufficient value to both sides.

Many of our readers have doubtless seen reports in the papers from
time to time of proceedings in the Courts of Common Law, Chancery,

and finally the House of Lords, in the cases of Heath v. Uuwin, and
Unwin v. Heath. The case was litigated for fifteen years, and the ex-

penses to both parties must have been enormous— to the patentee they

were ruinous. The main facts of the case are, that Mr. Heath in 1839
took out a patent for improvements in the manufacture of iron and steel,

the great improvement being the obtainment of a welding cast-steel from
British iron, by the introduction of from one to three per cent, of carburet

of manganese in the melting pot. The value of this improvement was
immense, as a steel was obtained by it from British iron, equal in quality

to, and applicable to the same purposes as, the steel formerly obtained

only from the best Russian or Swedish iron, at a saving in cost of about

one-half. Shortly after the enrolment of Mr. Heath's specification, he
discovered that the same effect might bo attained by introducing into the

melting pot, coal-tar and black oxide of manganese, being the known
elements of carburet of manganese, instead of the manganese in the state

of carburet. This improvement cheapened the process very greatly,

still retaining all the advantages of the original idea. If Mr. Heath,

when he found out that the use of the elements in place of the carburet

itself would answer the purpose, had at once applied for a patent for the

additional improvement, he would have been safe ; but apparently relying

upon his patent as covering the whole ground, he did not do this, and
thus in the end lost the benefit of the labours of a life, reaping only cares

and disappointments, in place of the enormous pecuniary gains he would
have realized had he been able to sustain a patent for what was most
undoubtedly his own invention.

Nothing-can show the glorious uncertainty of the law more clearly

than the proceedings in this singular case.

The first action was brought by Mr. Heath against Mr. Unwin in the

Court of Exchequer in 1843, and in that case he was nonsuited, on the

ground that the introduction of the elements was a new invention, not

covered by the patent. Mr. Heath, in 1844, brought another action at

law against Mr. Unwin in the Court of Exchequer and obtained a verdict

substantially in his favour, but this verdict was afterwards set aside.

Proceedings in Chancery were instituted by Mr. Heath in the same
year, but on the verdict in his favour being set aside, those proceedings

were suspended. Some decisions in the law courts having apparently

put Mr. Heath's case in a more favourable aspect, he in 1850 again

brought an action against Mr. Unwin, this time in the court of Common
Pleas ; in this case, a verdict was entered against him on the ground, as

before, that the elements of the carburet were not covered by the patent.

A bill of exceptions having been tendered in this case to the ruling of

the judge, the matter afterwards came on for hearing in the Exchequer
Chamber, and four of the judges being in Mr. Heath's favour and two
against him, the judgment was reversed. Mr. Heath died during the

progress of these proceedings, and in 1853, the patent being about to

expire, Mrs. Heath, the administratrix of her husband, petitioned the

judicial committee of the Privy Council for an extension of the patent,

which was granted for a term of seven years.

This extension did not of course affect the validity or otherwise of the

patent, and Mrs. Heath in 1853 brought an action against Mr. Smith

for an infringement, the verdict being given substantially in favour of

the defendant. She afterwards unsuccessfully applied for a new trial.

Judgment in the appeal to the House of Lords in " Heath v. Unwin"
was not given until July, 1855; it was then given against Mrs. Ilea h,

thus terminating this immense course of litigation against the patentee.

Such is the tale told by Mr. Webster, and upon which he grounds his

opinion that the evils arising in cases of this kind, which he thinks can-

not be altogether guarded against, should in some way be alleviated, and



16 THIi PRACTICAL MECHANIC'S JOURNAL.

for this purpose he proposes that the judicial committee of the Privy

Council should have power to apply the surplus funds of the Patent Office

as a corrective towards, we presume, the reward of inventors, whose in-

ventions are really deserving, but whose patents are not held valid by

the courts of law. The argument is well sustained by Mr. Webster, but

we cannot by any means concur in his views on the subject. We should

prefer to see the cost of patents reduced, so that the duties paid should

be sufficient, and not more than sufficient, to meet the expenses of the

Patent Office.

A Plain Treatise on Horse-Shoeing. By William Miles, Esq. Square.

Pp. 49. Lithographs. London : Longmans. 1855.

The horse-shoe may be in itself a very simple affair, but this con-

trivance, more than all others, relating to the noble animal, renders him

fit for the position he occupies as the great assistant and friend of man.

In early times, when the foot was left undefended by any protective

shield, the horse was comparatively disregarded—mainly, no doubt,

because the naked hoof was incapable of resisting the harsh usage met

with in passing over hard roads and rough soils. It is certain that, in

many countries, the unshod horse never could have been used at all,

until the invention of the shoe gave the means of preserving the foot from

wear. But even now, after so many centuries of experience, it is curious

that invention has not given us anything better than the nailed-on shoe

of iron, on which Mr. Miles discourses in the volume before us. Until

improvement supplies a better system, we must be content to work out

that which exists, by the help of the best practical guide which is attain*

able. Such a guide, it is not too much to say, is Mr. Miles, who honestly

opens his views by arguing as we have done, that "nailing an iron shoe

to a living horse's foot is a very unnatural thing to do ; but as it must be

done, it is our duty to see how we can do it with the least injury to the

horse." In his heads of—preparing the foot—the shoe—choosing a shoe

—cutting off the heels—the nail holes—fitting the shoe—filing up the

shoe—nails—nailing on the shoe—shoeing with leather—the hind shoe

—cutting—removing—and general observations,—the author addresses

himself to his task as if he were directing a village smith in a country

forge. Hence, the greatest novice may understand his instructions even

if they were not, as here, backed up with excellent lithographs of the

feet and shoes.

In his section on "fitting the shoe," the author proposes the use of an

efficient little tool—which we here engrave—for turning up the toe of a

shoe. This is made by shutting a piece of iron, five inches long and an

inch broad, transversely upon each blade of a pair of smith's tongs; with

this tool both links of a shoe can be grasped at once, so that the toe of

the shoe can be turned up over the end of the anvil, whilst the seating

at the toe can be restored without bending the shoe or putting it out of

shape. Our figure shows this tool in use, with the ground surface of the

shoe uppermost, for turning up the toe.

Mr. Miles allows the smith

to apply the shoe hot to the

hoof, for the purpose of in-

dicating the state of the fit.

Smiths are far too much in

the habit of burning the hoof

in this way, and we must
dissent entirely from the

author's diction on the sub-

ject, as it gives a license

which is sure to be often

abused to the great injury

of the foot. A good work-

man knows well enough how
to fit his shoes well to the

hoof, without an objection-

able aid of this kind. The
burning dries up and cracks

the hoof, rendering it quite

unsound. Surely the hand

and the eye of a qualified

operator can work together satisfactorily enough in this, as in other

mechanical processes, without resorting to a slovenly practice, the only

advantage of which is a trilling saving of time.

As a protection for the hollow sole of the foot, Mr. Miles very properly

prefers gutta percha or felt, instead of leather. Leather changes too

much under alterations of moisture and dryness to be a good material for

the purpose—waterproof felt does not ; so that Shakspeare was right in

saying, that "it were a delicate stratagem to shoe a troop of horse with

felt." *

Mr. Miles' practice as to nailing will come before our readers as a
great novelty. Wo shall quote what he says on the subject as a sequel

to our notice:

—

"I have said that five nails are sufficient to hold on a fore shoe at any kind of work,

in any country, and at any pace; and I again advise you to employ that number, placing

three on the outside ot the shoe, and twopn the inside, because I know from experience,

that with the very commonest care on the part of the smith they will hold a shoe through
any difficulty of ground or pace ; hut I am prepared to prove that they are more than
sufficient for the purpose, and to show that many smiths can and do keep on a fore shoe
by three nails only ; two placed on the outside and one on the inside.

"It is very nearly seven years since I have had more than three nails in the fore shoe
of any one of my six horses, and they are all shod with thick felt and stopping; some 01

them do not require the felt, but having begun it as an experiment some years ago, and
finding no inconvenience from it, I have gone on with it. In a former work, I published
several cases of horses having done a variety of work with only three nails in each tore

shoe ; and I may now add another which happened to a horse of my own last year, and
which ought to set the question at rest, supposing any doubt still to exist as to the capa-
bility of three nails to hold a shoe. The horse I allude to is twenty-eight years old ; he
is a high stepper, and impetuous in company, and has large flat feet which grow horn
very sparingly, so that it is quite necessary to protect his feet by a stout shoe with felt

and stopping under it. He happens to be a particularly nice lady's horse, tor one who
has plenty of nerve and can ride well, and I lent him to join in a large riding party 01

ladies and gentlemen, on a visit at a friend's house, who took long daily rides in a very
hilly district, regardless of pace, over commons covered with heath, furze, and stones,

through rough stony lanes, and in every variety of ground ; and although his shoes had
been on ten days when I sent him away, he returned to me at the end ot five weeks with
his shoes worn out certainly, but firm on his feet, and the clenches all close. I mention
this last circumstance, because it is a proof that his shoes had been put on with proper
care, for whenever you find a clench rise, you may be certain that you have done some-
thing wrong; either the crust did not bear upon the shoe all round, or the nail holes did
not pass straight through the shoe, or the heads of the nails did not fill the bottom of the
holes; any one ot these things may cause a clench to rise, and a risen clench is a sure
sign of careless shoeing.

"I may mention as further proof of the sufficiency of three nails to keep on a shoe, that
Colonel Key, who commands the 15th Hussars, at present stationed at Exeter, has four
horses shod with three nails only in each fore shoe. Finding how my horses were shod,
he was induced to try the plan upon his hack, and felt so satisfied with the result that
he immediately had the others similarly shod, and continues to do so; and an officer in
the Prussian Hussars, who did me the honour to translate my book upon the Horse's Foot
into German, and publish it at his own expense at Frankfort-snr-Maine, writes me, that
his horses also are shod with three nails only in each tore shoe, aud that he finds no
difficulty whatever in keeping their shoes on.

"I think I may consider that I have now proved beyond dispute, that a fore shoe can
be kept on by three nails; therefore, he must be a sorry bungler indeed who cannot
manage it with five."

Tue Gobse: Its Use, Abuse, and Culture. By L. P. F. De Porquet,

Esq. Pp. 84. London : Wedlake & Co. 1856.

Amongst some fifteen million acres of land in the United Kingdom
generally considered as barren, poor, and not worth the expense of cul-

tivation, at least one-third of this area grows in great profusion that

glorious shrub, at the sight of which, Linnaaus, when he came to England,
and first beheld it in bloom, fell down on his knees and thanked God that

he had lived to see it. This plant, which aroused so much enthusiasm
in the breast of the great botanist, was that which is indiscriminately

named gorse, furze, and whin. It is an erect evergreen, with beautiful

yellow flowers, blooming most abundantly from February to May, but,

in mild seasons, blossoming all the year round; and hence giving rise to

the proverb, that " Love is out of season when the furze is out of blos-

som."
It has long been known that this shrub is a most valuable food for

cattle, although it has been strangely neglected, even in localities, and
under circumstances, where it might be judiciously used. In addition

to its adaptation for hedges, to be periodically clipped for horses and
cattle, Mr. De Porquet recommends the useful employment of railway

slopes for growing it, just as was formerly proposed for vines. He also

proposes that the agricultural societies should offer prizes to the largest

growers and consumers of gorse.

We cannot but admit that the subject deserves all the attention which
the author demands for it, for the gorse is not only an excellent and
economical food to be given along with the usual provender, but has
been proved to be available for horses and cattle without any other

admixture. When regularly cultivated for the purpose, French gorse

seed is sown in February, March, or April, from six to twelve pounds
per acre, and it may be used at any time afterwards, either freshly cut

or stacked. It is crushed for use by a very simple machine, princi-

pally consisting of a cylindrical pegged drum, until it looks like moss,

when it is mixed with chopped straw, forming a food of which cattle eat

greedily.

The residents in gorse countries may very properly consult this little

work, as well as the Royal Agricultural Society's prize essay, by Mr. O.

O. Roberts of Bangor, and a treatise on gorse by Mr. S. Elly, of Elly
Walks, New Ross, Ireland. They all tend to show how much may be

gained by a little attention to what is at present little more than a use-

less encumbrance to the farm.

* Lear, Act IV. Scene 6.
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CORRESPONDENCE.

COMPASS CALLIPERS.

The sketches which I take the liberty of sending you represents a

new form of compass, especially contrived for the use of the working
engineer, for it combines the functions of the ordinary compass and the

measuring callipers. It consists of the ordinary jointed compass legs of

half the usual length, the free ends of these legs having respectively

jointed to them a separate duplex arm. These arms are each jointed at

their centre, one end being like a compass and the other a calliper point.

The first of the five figures shows the instrument in its calliper form, as

adapted for external calliper measurement. The second is a pair of inside

callipers. The third figure is the last arrangement with one compass
and one calliper arm turned down. This is useful for finding the centres

Fig. 2.

of hollow cylinders, for, by placing the calliper leg inside the cylinder,

the operator can readily find the cenUe with the other, or compass leg.

If changed to the position given in the fourth figure, the instrument

serves for finding the centre of cylindrical bars; a tedious process with

the common compasses. The edge view given in the last figure represents

the instrument as a common compass, the main upper legs having a

small boss forged upon them, slightly tapered to bring the compass points

together, and having set screws to bring them into any determined

position.

Deptford, March, 1856. J. C.

EXPANSION OF STEAM AND AIR.

I have read the ably written articles of J. B., which have appeared in your

two last numbers, on the "Theory of the Expansion of Steam and Air,"

and think them worthy of being perused by a large class of engineers,

and especially by those who have been led to discontinue the use of the

steam jacket, by others who doubt its utility, and by those who have not

made a practice of constantly applying it. It has brought to my mind a

circumstance which took place in the year 1844. We had to increase

the load of an engine by about one-half of its former load, and were

naturally led to think that the consumption of fuel would have increased

also. The engine had no steam jacket, but from its peculiar position

it was surrounded by a body of loose earth and brickwork six feet thick.

After having started the engine with its increased load, something occured

which caused a few minutes' stoppage. In stopping, the engineman in-

advertently left the steam valve partly open, by which means the whole

of the surrounding masonry became quite hot. On again starting, the

engine moved off with the greatest ease with her increased load, the fire

burning with no greater briskness than before the load was attached. At
the expiration of three hours there was a falling off, and soon after the

engine began to labour under the difficulty of the increased load ; affect-

ing also the consumption of coals. It was again stopped and filled with

steam as before, and again started with tbe same ease ; and by continuing

this three or four times each day, the whole work was done, still burning

no more coals than before the extra load was attached.

In 184-3, a similar circumstance took place with a very much larger

engine, it being also similarly situated with respect to the masonry sur-

rounding the cylinder. The whole of the load had to be overcome at the

up-stroke of the piston, it being used for pumping, and a counterbalance

was used to equalize the load. It was, however, deficient to the extent

of one-sixth, which prevented the engine from working. On applying

the same method of heating as before described, the engine did its work
without the least inconvenience.

I have turned off the steam from the jacket of a cylinder, and have
found after a short time that the steam had to be raised from 20 lbs. per

square inch to 25 lbs. ; and so inefficient has been the engine's performance,

that it compelled us to abandon the experiment and again apply the steam
to the jacket. I think the steam jacket, or high temperature of the

cylinder, should be held as one of those things indispensable to the steam
engine, whether large or small. This, with most of the other parts cased

or boxed up to prevent radiation, should be the universal practice.

H. Teaoue.
Lincoln, 31arch, 1856.

RE-INVENTED WATER METERS.

I have seen in more than one periodical an illustration of a water meter,

said to embody Mr. Aldridge's patented improvements. It will be in-

teresting to know what portion of this invention he can claim, seeing

that Mr. Parkinson, of Bury, patented the same thing in 1849, as a
meter for measuring water, and also as a motive power apparatus ; the

only difference being, that Mr. Parkinson used tub-shaped vessels, instead

of hemispherical ones.

In March, 1854, Mr. Teague, of this city, brought out this meter in a

much better form than that now developed by Mr. Aldridge, the vessels

taking the hemispherical form. Having worked it for some time, and find-

ing it answer well, he was induced to patent it, and wrent so far as to

secure provisional protection. After having done this, in looking over

the patent list, he found Mr. Parkinson had preceded him; and feeling

that the man should receive honour to whom honour is due, Mr. Teague
did not complete his patent, and wrote Mr. Parkinson, offering him his

improvements.

From what I have seen, I think Mr. Parkinson is not inclined to in-

terfere with any one who may feel inclined to make or use these meters.

It must be clear, therefore, that Mr. Aldridge has no claim, but they may
be made and used by any one.

To keep up a continuous flow of water, and to dispense with the

tumbling lever, two meters have been used, the piston rods being con-

nected to a small shaft, giving it a rotatory motion, the cranks being at

right angles on the shaft. Also, to accomplish the same object, two
diaphragms have been used in the same meter, having a dead plate be-

tween them ; the piston rods, one working through the bottom, the other

through the top of the meter, being connected to the rotatory shaft.

To dispense with the tumbling lever in the single-acting meter, a small

cylinder with a piston has been tised. The piston rod is attached to

the end of a little crank on the four-way cock, or slide valve. The top

of the piston is subjected to the whole pressure of the water, being at-

tached by a pipe to the inlet pipe of the meter. This piston is raised

against this pressure in the same manner as the tumbling lever ; and
when the crank is carried over the centre or vertical position, the pres-

sure of water forces down the piston, and so changes the motion of the

meter and the flow of water.

Observer.

Lincoln, March, 1856.

INVERTED CURRENT STEAM BOILER.

In your notices of the Paris Exhibition, you mention that there was
exhibited a boiler constructed on the principle of "inverted currents,"

the idea of which you consider to be good, but that it is carried out in

too complicated a manner. Without knowing in what manner boilers

may have already been made to work out the idea, 1 send you a sketch

of a locomotive boiler, with additions to carry out the system as I under-

stand it to be. The fittings of my plan cannot well be charged with

complexity. I may state that I formed the plan before I saw your notice.

In the barrel of the boiler are to be placed any convenient number of

pairs of vertical sheet-iron " segments," say six, punched and entered on

the tubes the same as the tube-sheet, and fitting to the internal diameter

of the boilers ; the segments of each pair being kept a few inches apart

from each other. These pairs of segments divide the barrel of the boiler

transversely into a series of compartments. The segments facing the

fire-box of each pair, reach from the under side of the lowest row of tubes

to near the water line. Three of the segments facing the smoke-box at

the fire-box end, reach from the bottom of the boiler to the upper side of

the highest row of tubes, and the remaining three decrease in height

towards the smoke-box.

The feed-water entering the compartment next the smoke-box will be

heated by the products of combustion that have passed the other com-
partments, and will absorb heat at a temperature too low to be taken up
by the hotter compartments. As the feed-water continues to be forced
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in, the lightest and hottest part will rise to the top and descend between

the segments into the next compartment, to supply the place of the

water evaporated in other parts of the boiler. Here again the water

will absorb heat at a temperature lower than that in the compartments

between it and the fire-box ; as the feed-water continues to flow in from the

compartment behind it, all not formed into steam will rise and flow into the

next compartment, and so on with the others, becoming more heated as

it passes through each, and at each taking up heat that has passed the

compartments before it, until what remains reaches the fire-box, and is

there finally evaporated.

The object of diminishing the height of one of the segments of each of

the three pairs nearest the smoke-box is to keep a stratum of hot water on

the surface to prevent the feed-water, as it enters, from condensing the

steam. It is impossible for any part of the boiler to become deficient of

water, as, in case of any stoppage of the passage between the segments,

the water is free to flow over the top of them.

For greater simplicity, instead of pairs of segments, single ones might

be used to form the compartments, the water being first heated in the

feed compartment, rising, flowing over the top of the segments, descend-

ing into the next compartment, and so on to the fire-box; but single

segments will not answer, I think, so well as pairs.

The "segments," or division-plates, may be applied to nearly all kinds

of boilers, except those on the vertical and double-storied plans.

Kenneth.
Sunderland^ March, 1856.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

INSTITUTION OF CIVIL ENGINEERS.

January 8, 185G.

Robert Stephenson, Esq., M.P., President, in tiie Chair.

The President, on taking the chair for the first time since his election, handed

in an address, which was read by the Secretary.

After a complimentary allusion to the addresses of his predecessors, the President

observed, that lie would apply himself to the great question of British railways,

Which were described as spreading, like a network, over Great Britain and Ireland,

to the extent of 803-1 miles completed;—thus, in length, they exceeded the ten

chief rivers of Europe united, and more than enough of single rails were laid to

make a belt of iron around the globe.

The cost of these lines had been £2S6,0O0,O00,—equal to one-third of the

amount of the national debt. Already, in two short years, there had been spent

more than one-fourth of 286 millions in the war in which England was engaged
;

yet how small were the material advantages obtained by the war in comparison

with the results secured by railways !

The extent of the railway works was remarkable ; they had penetrated the earth

with tunnels to the extent of more tlnin 60 miles;—there were eleven miles of

viaduct in the vicinity of the metropolis alone ;—the earth-works measured

550,000,000 of cubic yards;—St. Paul's, in comparison with the mountain this

earth would rear, would be but as a pigmy beside a giant, for it would form a

pyramid a mile and a halt in height, with a base larger than St. James's Park.

Mighty millions train-miles were run annually on the railways, 5,000 engines

and 150,000 vehicles composed the working stock. The engines, in a straight line,

would extend from London to Chatham ;—the vehicles, from London to Aberdeen
;

and the companies employed 00,400 officers and servants; whilst the engines

Consumed annually 2,000,000 tons of coal, so that in every minute of time 4 tons

of coal Sashed into steam 20 tons of water,—an amount sufficient for the supply

of the domestic and other wants of the town of Liverpool. The coal consumed was
almost equal to the whole amount exported to foreign countries, and to one-half of

the annu.il consumption of London.
In 1854, lil millions of passengers were conveyed on railways, each passenger

travelling an average of twelve miles. The old coaches carried an average of 10
passengers, and for the conveyance of 300,000 passengers a-day twelve miles each,

there would have been required at least 10,000 coaches and 120,000 horses.

The receipts of the railways in 1854 amounted to £20,215,000, and there was
no instance on record, in which the receipts of a railway had not been of continuous

growth, even where portions of its traffic had been abstracted by competition or

new lines.

The wear and tear was great ; 20,000 tons of iron required to be replaced

annually, and 2G millions of sleepers annually perished; 300,000 trees were
annually felleil to make good the loss of sleepers, and 300,000 trees could be grown
on little less than 5000 acres of forest-land. The President considered, at some
length, how these annual depreciations should be met. The principle of a renewal
fund was questionable. After a certain period in the history of every railway, de-

terioration reached an annual average, and as that annual depreciation became a

charge, as fixed and certain as the cost of fuel or the salaries of officers, it should
be admitted as an annual charge against receipts.

As regarded fares, the interests of the companies and of the public were identical

;

companies must regulate fares, by consideration of the circumstances which pro-
duced the largest revenue, and the circumstances which produced the largest

revenue were those which induced the greatest number of individuals to travel.

Nothing was so profitable as passenger traffic, as it cost less iu every way than

goods, and an average train would carry 200 passengers. The cost of running a

train was overstated at 15 pence per mile, and 100 passengers at five-eighths of

a penny per mile produced 5s. 2Ad. But this argument did not imply, that,

in all cases, fares should "be fixed at a minimum. Minimum fares were most

profitable on short routes ; but the public were too much occupied to be tempted,

by minimum fares, to undertake long journeys. High rates of speed and increased

comforts were then required, and these might be charged for. Every case, there-

fore, should be treated in consideration of its local circumstances

The postal facilities afforded by railways were very great. But for their exist-

ence, Mr. Rowland Hill's plan never could have been effectually carried out.

Railways afforded the means of carrying bulk, which would have been fatal to the

old mail coaches. Every Friday night, at present, when the weekly papers were

transmitted, S or 10 vans were now required for Post Office bags on the North-

Western Railway, and this use of 8 or 10 railway vans implied, at the least, the

employment of 14 or 15 mail coaches ; and the expenses of 14 or 15 mail coaches

to Birmingham could never have been sustained by a penny postage. For this

great blessing, therefore, the nation had to thank the railways. They were the

great engines for the diffusion of knowledge. Government never could have carried

the Times, of its present size, on the same terms, by the old mail coach. The
parliamentary blue books never would have been printed; for except by canal, or

by waggon, they could not have been distributed, and if they could not have been

circulated, they would have been useless. Nevertheless, the Post OfhVe did not

appear to treat railways with all the consideration they were entitled to expect.

Great services were required, and in return, it had been contended that no profit

should be allowed to the railway companies, except as carriers and workers of the

line. Railway companies were, therefore, indifferent to postal traffic, which was

shown to be a serious disadvantage to the public. At present, the Post Office

competed with railways as carriers of book parcels, a principle which might be

extended still further, but not without injustice and hardship to the railways.

Parliamentary legislation for railways was full of incongruities and absurdities,

which were graphically described and illustrated. The Acts of Parliament which

railways had been forced to obtain, had cost the public fourteen millions sterling.

But this was shown to be the exclusive fault of Parliament itself, and of the system

it enforced. The legislation of Parliament had made railways pay 70 millions of

money to landowners for land and property
;
yet almost every estate traversed by a

railway had been greatly improved in value. Parliament had taxed the companies

in favour of the landowners, for what was called "severance." Claims for com-

pensation for "severance" were based on theories which were wholly ideal and

imaginary. No one had ever been able to show a practical loss by "severance,"

and the claim was often made as "customary," where it was even admitted that

no ground for it existed. The remedy which suggested itself for this state of

things, was one which Parliament was not likely to grant. A competent tribunal

was wanted ; and Parliament was incompetent. Neither its practical experience,

its time, nor its system, were adapted for railway legislation. If a mixed com-

mission could be organized, to consist of practical men of acknowledged legal,

commercial, and mechanical ability, there might be some chance of railway business

being efficiently conducted. But it was admitted that there was little hope of

any such concession.

Railway management was next considered, and shown to be completely anomalous.

Parliament had legislated for railways as toll-taking companies ; but every direction

was obliged to embark in enterprises foreign to the parliamentary objects of the

railway itself. This produced serious dilemmas. As long as dividends were kept

up, the directors were popular, however illegal their acts ; but the moment dividends

fell, the directors, however energetic, wise, or prudent, were visited by the share-

holders and the public with all the penalties of having exceeded the letter of the

law. Men whose reputations were at stake were, consequently, unwilling to incur

the risk of becoming railway directors; and the most enlightened managers

and shareholders were revolving in their own minds how the dilemma could

be escaped. It was suggested, that advantage might be taken of the Limited

Liability Act, or of some analogous measure, to enable a limited number of men of

business to take lines of railway from shareholders on leases, subject to certain

conditions and terms. A few of the lessees would then constitute themselves

managers; and being free from apprehensions on account of shareholders, of

external interference, or of personal liabilities, they would be able fully to work the

line, and enter into those enterprises necessary for its development and essential to

its prosperity. A large profit would accrue to those who took the line, and managed

it with vigour and economy ; whilst shareholders would derive great advantages

from the certainty of receiving fixed dividends, and from the enhancement of the

value of their property, and practical security would be afforded to the public,

whilst their best interests would be consulted.

The Electric Telegraph—that offspring and indispensable companion of railways

—

w

ras next considered. 7200 miles of telegraph, or 30,000 miles of wires, were

laid down at least. 3000 people were continually employed, and more than a

million of public messages were annually flashed along this '• silent highway." To

the working of railways, the telegraph had become essentia!. The needle was

capable of indicating, at every station, whether the line was clear or blocked, or if

accident had anywhere occurred. The telegraph could, therefore, do the work of

additional rails, by imparting instantaneous information to the officers, and enabling

them to augment the traffic over those portions of the line to which their duty might

apply. It also enabled large savings to be effected in rolling stock, by affording

the means of supplying such stock to any station at which it was needed, from

some other station where it had accumulated and was not wanted. The mode in

which this system was worked was described, and its simplicity was commended.



THE riUCTICAL MECHANIC'S JOURNAL. IS

As a perpetual current was passing through the wires, the guard or engine-driver

had only to break the train-wire in case of accident, and the officers at the nearest

station were instantaneously apprized that something was wrong, and that assist-

ance was needed. Some statistics were given, to show that the business of the

Electric Telegraph Company had increased fifty-fold in seven years.

Railway accidents occurred to passengers in the first half of 1S54, in the pro-

portion of one accident to every 7,195,343 travellers. Ladies and gentlemen

could scarcely "sit at home at ease" with the impunity with which, it appeared,

they could travel by railway. How frequent, comparatively, were the accidents

in the street ; how fearful the misadventures to those " who go down to the

sea in ships!" Yet Parliament had seen fit to legislate expressly for accidents by

railway, without legislating in the same way for accidents from other sorts of

locomotion. This was unfair to railways, and ill calculated to afford protection to

the public where it was most needed. Lord Campbell's Act, also, measured men's

lives by a class standard. The family of a high public functionary would get large

compensation, whilst the family of the poor working man would get nothing. The
practical tendency of this law was to retard the adoption of low fires. Railway

managers were compelled to consider, not only what they might gain, but what
they might lose ; and the larger the number of passengers, the greater the risk of

cccident to some one of them. The companies were, practically, obliged to insure

the life of every person who travelled on their line, without being able to apportion

the premiums to the risks incurred.

The results of railways were astounding : 90,000 men were employed directly,

and upwards of 40,000 collaterally;—130,000 men, with their wives and families,

represented a population of 500,000 souls ; so that one in fifty of the entire popu-
lation of the kingdom might be said to be dependent upon railways ! The annual
receipt of railways now reached twenty millions, or nearly half the amount of the

ordinary revenue of the state. If railway intercourse were suspended, the same
amount of traffic could not be carried on under a cost of 60 millions per annum ;

so that 40 millions a-year were saved by railways. To the public " time is money,'*

and, in point of time, a further saving was effected; for on every journey avtraging

twelve miles in length, an hour was saved to 111 millions of passengers per annum,
which was equal to 38,000 years in the life of a man working 8 hours a-day;
and allowing an average of 3s. per diem for his work, this additional saving was
£2,000,000 a year. The moral results of railways were equally remarkable;

railways were equalizing the value of land throughout the kingdom, by bringing

distant properties practically nearer to the centre of consumption, and by facilitating

the transit of mauures ; thus enabling poor lands to compete with superior soils.

The stimulus afforded to national industry was exemplified by the progress of the

boiler-plate manufacture; and the increased comforts afforded to the people were
illustrated by the extraordinary progress of the fish trade, and the development of

the inland coal traffic It was observed that, before railways existed, internal

communication was restricted by physical circumstances : the canal traffic was
dependent on the supply of water at the summit levels, and upon the vicissitudes

of seasons of either drought or frost. Railway communication was free from all

these difficulties, and every obstacle that nature had opposed, science had hitherto

effectually surmounted.

The address concluded with some words of practical application : The duty de-

volved on civil engineers of improving and perfecting this vast system. Every
farthing saved on the train mileage of the kingdom, was £80,000 a-year gained
to railway companies. There was, therefore, ample field for economical appliances,

and therefore no economical arrangement, however trifling, was to be neglected.

Nothing would afford the President greater satisfaction, than that from his obser-

vations some sound practical improvement should result to a system with which
his name, in consequence of his father's works, had been so largely associated ; for

however extensive his own connection with railways, all he had known, and all he
had himself done, wa3 due to the parent whose memory he cherished and revered.

Referring to the benefits derived from the institution, the President observed,

that it was the arena wherein had been exhibited that intelligence and familiar

knowledge of abstract and practical science, characterising the papers and discus-

sions; in consequence of the constant intercourse within its walls, professional

rivalry and competition were now conducted with feelings of mutual forbearance
and conciliation, and the efforts of the members were all directed in the path of

enterprise, and towards the fair reward of successful skill. The business of the civil

engineers, from a craft had become a profession, and by union and professional

uprightness a great field was opened to energy and knowledge.

A3 to the proposal for shortening the tenure of the office of President, his opinions
were well known, and remained unchanged. His mission, however, now was to

conform to any course that was deemed for the general good ; and all he asked
was the support and assistance of the members, whilst he devoted his best energies

to the performance of the duties of the office to which he had been elected.

January 15.

"On the relative proportions of the top, bottom, and middle webs of Iron Girders

and Tubes," by Mr. J. JL Heppel.

Jajs-eary 22.

" On the Past and Present Condition of the River Thames," by Mr. II. Robinson

January 22 & 29, and February 5 & 12.

Discussion on Mr. Robinson's Paper.

February 19 & 2G.

Mr. Bidder, known in our earlier years as "the Calculating Buy," delivered an
oral address on Mental Calculation.

March 4.

"On the Causes of Explosions in Steam Boilers," by Mr. "W. K. Hall, (U. S.)

March ] 1.

Robert Stephexson, Esq., M.P., President, in the chair.

" On the Explosions of Steam Boilers," by Mr. W. K. Hall.—The different

theories advanced to explain the action resulting in explosion, were examined and
illustrated by the ordinary attendant facts. Inherent defects in design and material

were sufficiently accounted for, by the preliminary testing, and the ordinary safety-

valve, and the deterioration by use could be guarded against by periodical exami-
nation. If the pressure of the steam was allowed gradually to increase until it

exceeded the strength of the boiler, the danger would be betrayed by some one of

the numerous rivets and seams of its structure, as there was always some single

point which would first give way. In the boiler which exploded on the 18th of

August, at the Hartford Steel Works, Sheffield, the steam was at its usual working
pressure of 40 lbs. per square inch, when a rupture took place in the side of the

boiler, from which the steam issued with a furious hissing sound, warning the

attendants of their danger and enabling them to escape. The side-stays were
defective, and had failed. It was reasonable to suppose that the tearing of the

boiler into several pieces, which generally accompanied explosions, was caused by
a sudden exertion of power, and electricity has been suggested as an agent. But
although electrical phenomena might be exhibited by the expansion of a jet of

steam, it could not be supposed that a boiler, with its many direct and metallic

connections with the earth, could be converted into a reservoir of electricity. Ifany
were generated, it would be instantly conducted away. It had been supposed

that the plates exposed to the action of the fire by the falling of the water, had
become overheated and decomposed the steam, the oxygen of which had combined
with the iron, and the hydrogen formed a gas that had caused the explosion. But
hydrogen would not explode unless largely mixed with atmospheric air, which could

not enter the boiler except in minute quantities forced through the feed-pump in com-
bination with water ; and although there was evidence of the absorption of oxygen,

in the rusting of the stays and of the interior surface of old boilers, it was too

insufficient in extent to warrant the deduction, that there had been an appreciable

change in the chemical composition of the steam. Ifc might be possible to pruduce

an external explosion, but not an internal one.

In the explosion at the Consett Iron Works, Gateshead, early in November, it

was in evidence that the boiler had been blown out a short time previous, and the

valve not closed. The plates had been heated red-hot, and it was supposed that

the attendant, who was killed, had discovered the deficiency of water, and had just

opened the feed-valve at the instant when the explosion occurred. Now, heat did

not lessen the strength of iron up to the temperature of 550°, and had ifc exceeded

that point in this case, and thus weakened the boiler, the result would merely

have been a collapse of the flue. When heat was applied to steam, the increase of

its pressure was governed by the same law that applied to air and all other elastic

gases, an addition of 480° only doubling its pressure. Experiments had con-

clusively proved the possibility of heating steam in contact with water, without

also increasing the temperature of the bulk of the water, the upper stratum of which,

alune became heated by the contact. If, therefore, it was supposed, for example,

that the steam bad been heated to 435° Fahrenheit, and water suddenly injected

into it, the pressure would have been instantly raised to that due to the presence

of the water,—determined by the experiments of Arag) and Dulong to be 3G0 lbs.

per square inch at that temperature. Or, to use another illustration, while 1000°

of heat applied to steam would but increase its pressure or volume about three-

fold, the same amount would multiply that of water 1700 times. This vast -

increase would certainly be modified by the latent heat absorbed by the water in its

conversion into steam, but served to indicate a sudden and local generation of

excessive pressure which might result in explosion.

The surcharged steam might be supplied with water without the agency of the

feed-pump. At the explosion which occurred at Chiswick, July 16th, when the

safety-valve was in good order, and loaded to the average working pressure of

20 lbs. to the square inch, the boiler had been idle during the dinner hour, and

the explosion occurred as the engineman was in the act of opening the stop-valve,

preparatory to starting the engine. The water had probably been low, and the

sudden flow of steam into the pipes partially relieved the water of pressure, and it

was thrown by the agitation into intimate contact with the superheated steam,

and suddenly converted into vapour of too high a tension for the strength of the

boiler. It was a well-known fact, to those conversant with the practical manage-

ment of steam boilers, that the water stood higher, when the engine was in opera-

tion than when it was idle, and that it might be further raised by opening the

safety-valve. This effect was more upparent with a contracted water surface, and

comparatively small steam room. An explosion at the Tower Mills, Sheffield,

August 11th, was an illustration. The surviving attendants positively affirmed,

that observations of the water-guages a few minutes previous to the accident

showed sufficient water; but an engineer, deputed by the Coroner for the purpose,

examined the boiler, and testified that it had been overheated, and that such indica-

tion was wrong, or had been misunderstood. The boiler exploded immediately

after the attendant had made some preparation necessary for opening the safety-

valve, and probably at the instant he had opened it. The boilers that exploded

at the Walker Iron Works at Newcastle, October 8th, and at the Kebblesworth

Colliery, September 19th, were each provided with a float and two safety-valves.

In both instances there was reason to believe that the water had been forced

through the connecting feed-pipe from the boiler that exploded into the adjoining

one, and that, in the latter instance, the attendant had observed the danger and

was engaged in opening the safety-valve.
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Experience had proved that the fusible metal plug, enjoined by law in France,

became encrusted by scale, and otherwise rendered inoperative by use, and did not

answer the purpose for which it was intended. The softer portions of a compound
metal were forced out by the pressure to which it was subjected, and the remainder

becoming oxidised, did not fuse at the temperature intended. It moreover acted

merely as a warning, and did not serve to obviate the impending catastrophe.

All the contrivances hitherto adopted for the purpose of providing against ex-

plosions, were designed to supply water when that in the boiler had fallen to too

Iowa level, or to open the safety-valve by the pressure of steam, independent of

other circumstances. As had been illustrated by the examples alluded to, either

of these plans would induce, in many instances, the very accident designed to be

avoided. For there seemed every reason to believe that the great majority of ex-

plosions were occasioned by the negligence of the attendant, in permitting the level

of the water to fall below the flues, exposing the plates to a high temperature,

and surcharging the steam with caloric far exceeding that due to its pressure.

In injecting an additional supply of water into the boiler when in this dangerous

condition, it was thrown over the heated plates and into the superheated steam,

and suddenly converted into steam of too high a tension for the boiler; and so

instantaneously, moreover, that it operated with all the momentum of a blow.

And as the water necessary to produce this disastrous result might be supplied to

the surcharged steam from that already in the boiler, by the agitation incident to

the opening of the so-called safety-valve, the alarming fact was presented, that the

very instrument provided for insuring against explosions might become the cause

of producing one.

These considerations naturally led to the conclusion, that safety was alone to be

attained by opening a water blow-oft" valve, when the surface of the water had

fallen to a perilous ex-

tent, for the purpose of

first discharging from

the boiler the water

which was the more
dangerous element, and
then the steam; operat-

ing, in fact, as a safety-

valve, in a more useful

but less objectionable

position than the present

steam-valve situated on

the dome. The arrange-

ment represented by the

woodcut illustrated the

principle; it represented

a valve communicating
with the water, and
kept in position by a

rod which served for its

stem, and terminated

in a button cemented
with tin, or other readily

fusible metal, into a cop-

per cup, riveted to the

crown of the furnace.

There were no working
joints or stuffing-boxes to become disordered, and the fusible metal was protected
by the cup, composed of a material which was a rapid conductor of heat. If the
furnace should be unduly heated, the button would be released, and the valve per-
mitted to open and discharge the water and steam from the boiler. The boiler

might be injured and the flues destroyed by the fire, but no explosion could occur.
This system had been subjected to trial under heavy pressure, and had been found
very successful.

In the discussion, it was argued that Mr. Hall's system, if properly carried out,
would be extremely useful, and almost prevent the possibility of danger from explo-
sion

; but that it would be of use only when an explosion was almost inevitable,
and that, ns prevention was better than cure, the utmost should first be done to

prevent boilers reaching that state, still retaining Mr. Hall's valuable apparatus,
in cases of all other means Of prevention proving ineffectual. The majority of
explosions were stated to arise from the practice of constructing the boilers with
the fireplaces in the flues where the boiler surface was deficient, and the firing

rapid and generally forced. Plans were exhibited, showing this peculiar danger
to be caused by the severest action of the fire being within the concavity of the fire

flue, upon which there was but a few inches depth of water, and where the least

neglect in its supply would be fatal to the boiler plate, even if a repulsive action
did not already cause a remittent rather than a constant action of contact of water
with the plate; besides which, the probability of the water below the fire-bars not
boiling at all, rendered the supply of steam weak and easily exhausted, and led to
undue firing and all its concomitant evils. The furnace constructed of masonry was
described as promoting the reverse of all these conditions. Many extracts' from
known writers bearing on the subject were given, and it was attempted to be
shown, that while there were fully as many under-firing as tube-firing boilers at
work, the majority of explosions took place in boilers of the latter class, and they
almost invariably commenced with the collapse of the fire flue.

It was contended that the only objection which could be raised against under-
lying was the danger of incrustation or deposit upon the boiler bottom, of matter
held in suspension by the water; but that this rarely, if ever, caused explosions;

the utmost injury it occasioned was causing the boiler plate to be burnt out, and

that this effect could not take place without gro>s neglect. The questions of the

possibility of saturating surcharged steam, so as to dangerously increase its power,

of hydrogen gas being formed in the boiler, and other theories of a similar nature,

were avoided, as it was held that each of these, supposing their possibility, must
arise from the presence of unduly heated metal within the boiler, which it could not

be doubted was the prime cause of nearly all explosions; instead of closing the dam-
per, it would be safer to leave it open, to close the ashpit door, and to keep the fire

door ajar.

The possibility of the water being repelled from the top of the flue was contested,

and it was argued that the water would rather have a tendency to rise up the two
sides of the tube, on account of the fire being in immediate contact with the side

plates, and thus that the two currents would cause the water rather to heap up
over the flue.

Many flue boilers were injured by the flame being allowed to impinge too sharply

upon certain parts, and in those spots the plates blistered, and were soon burned
through ; the best remedy for this was to give more flue space ; and it would be

found that the quantity of steam generated would be increased, whilst the burning
of the boiler would be prevented. In many cases of explosion, especially of locomo-

tive boilers, it was evident that the pressure had increased very gradually, and the

steam had become surcharged with heat, so that, when the explosion occurred, all

the water was suddenly flashed into steam, as the rails and ground all around were
quite dry.

The spheroidal theory of M. Boutigny was discussed, and a doubt was expressed

whether any considerable quantity of water could be brought into the same state

as the small quantities upon which his experiments were tried. It was, however,

contended, that if a boiler was heated to a very high temperature whilst empty,

and the water was then suddenly injected and the aperture closed, an explosion

would not occur instantly, because the water would have assumed the spheroidal

state ; but as soon as the temperature was reduced to the proper degree, the steam
would be liberated in such a volume, and at such a density, as to burst the boiler.

In Cornwall, where it was acknowledged that the utmost economy of fuel was
practised, the boilers were stated to be nearly all on the internal flue principle, and
an accident was scarcely ever known to occur there. It was generally admitted,

that the apparatus introduced by Mr. Hall would be effective in preventing accidents,

but that the main point was to have very ample boiler space, and encourage great

attention on the part of the engine-attendant.

SOCIETY OF ARTS.

January 30.

" On Cultivation by Steam, its past History and probabb Prospects," by Mr.
J. Fowler.

Not long since it was the common remark among engineers and agriculturists,

that though steam cultivation was probably practicable, yet the cost of ploughing

by horse power was not sufficiently remunerative, or likely to be generally adopted.

The experience of the last few years, and the advantages that have accrued from

the more rapid and perfect execution of barn work by steam power, seem, however,

to have led the agriculturists to set a different value upon it. In an uncertain

climate like our own, where the loss of a week in the cultivation of the soil is often

a serious injury to a crop, any means which will enable the soil to be cultivated

more expeditiously and thoroughly must prove of immense benefit, even though at

first there is hut little economy over the present plans. But in the author's

opinion, cultivation by steam power may be performed at a little over half the

cost of horse labour. Mr. Fowler divided the work of a farm into two classes:

—

First, field operations; and second, the cartage of corn and manure. Steam, in its

present state, he conceives, might be easily applied to the former of these; but its

application to the latter is still surrounded more, he believes, with the mist of in-

experience than with mechanical difficulty. Until steam is also available for cart-

ing, it can only be regarded as an important auxiliary, even though the harvest

operations might possibly be brought uuder the head of field operations, and
executed by the same machinery.

An appendix to Mr. Fowler's paper, furnished by Mr. Burness, of the Mark
Lane Express, gives an abstract of all the patents that have yet been taken out,

bearing on the question of steam cultivation, with a short notice of their peculiari-

ties. There are 55 plans here enumerated, which Mr. Fowler classed under the

following beads:— 1st, Locomotive engines, used for drawing agricultural imple-

ments, in which motion is given by driving the wheels by winding along a chain or

rope, by rack railway, and by thrusting on clutches. 2d, Locomotive engine-

working rotatory cultivators. 3d, Rotatory cultivators to be driven by steam,

mode of working not specified. 4th, Portable engines used to wind up ropes.

5th, Portable engines, driving endless ropes, working windlasses. 6th, Portable

engines, driving endless ropes, working rotatory cultivators. The first patent was
taken out in 1630, by one David Ramsey, for making the earth more fertile.

The next not until 1767, or nearly 140 years later. Then, up to 1830, follow

a variety of others, only differing in detail ; the mode proposed up to this time being

to travel the locomotives over the land, drawing in their wake some given imple-

ment. In 1832 two patents were taken out, one by Heathcote, and the other by

Saxton. The former proposed the traction to be accomplished by a direct pull on

a rope from a stationary engine, and the latter by driving an endless rope, and
with this rope giving motion to a windlass, to which the implements were to be

attached. In 1836, Vaux, followed by Hall in 1842, and Bonser in 1846, took

out patents for revolving cultivators, or harrows, though not specifying the way in

which they were to be driven by steam power. This is the first record in the

Patent Office of any such implement, though the author believed that the Nor-
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wedan harrow must have l-eea Known before that date. In 1847 appeared the

first plan for a locomotive engine-working rotatory cultivator, which Usher and
Talpa have since rendered so familiar, and for which an endless variety of patents

have been taken out, interspersed with engines working hoes, another spades, &c.

The present position of steam cultivation might be considered as fully represented

at the Carlisle meeting of the Royal Agricultural Society in July last, by the

machines exhibited there in competition for the Society's prize, and by the plans

so spiritedly carried out by Lord YTilloughby d'Eresby and Mr. Mechi. Four out

of the sis classes were represented at Carlisle. No. 1 by Mr. Boy dell's steam

horse ; No. 2 by Usher's locomotive engine-working rotatory cultivator ; 3, by the

author's draining plough ; 4, by Messrs. Fisken's machine.

The author nest inquired into the possibility, in his opinion, of making rotatory

cultivators, worked by locomotive engines, effective for field operations. He con-

sidered that the enormous weight of the engines necessary for the use of high-

pressure steam, and to give strength to snpport the drums and frames— the diffi-

culty of steering such a load to the nicety required for field operations, and the

power that would be wasted in moving such a weight over arable land, and up
ever so slight an incline—might well deter the most sanguine from any attempt in

this direction. Of course, with these views, the author thought the drawing an

agricultural implement, by employing a locomotive for direct traction, a still more

round-about and ridiculous plan. For field operations we had then, in Mr. Fowler's

opinion, but two plans that could be considered as coming into competition, both

of which have in common the important consideration of proposing to use any

ordinary portable farm engine. Both propose to drag any given field implement

that may be attached to them. But they differ in the means by which they

accomplish the end in this respect. The one draws the implement by the direct

traction of a wire rope, and the other by converging the power from the engine to

a windlass by an endless rope, the windlass winding itself up and down the field

by winding up and paying off from two drums a wire rope, anchored at each end,

or winding along a wire rope, as may be found best. The former plan was in-

vented by the author, the other was due to Mr. J. A. "Williams.

Mr. Fowler then entered at length into the reasons which induced him to give

the preference to his plan. These maybe briefly summed up as follows:—The
disadvantage of the windlass travelling up and down the field was very great, for

though the plough might be attached to either end of it, and ploughing might be

thus easily performed, yet, if you wished to pull any other farm machine, when

you got to the headland, you had no means of getting the implement to the oppo-

site side of the windlass, and going back, except by the assistance of horse power

;

and this, as would be seen, did not apply to the simple rope by which the imple-

ment could be easily turned. He therefore thought that the plan of traction, by

winding up a wire rope, was greatly preferable, as it was much simpler, had fewer

weariog parte, was less liable to derangement, and was more easily managed.

Again, the wear and tear on a necessarily small hempen rope, exposed to all sorts

of weather, travelling, as it would require to do, at least one-third of a mile per

hour, would be considerable. The amount of friction in the two plans might be

taken as about equal. One of the author's windlasses had been at work for the

last six weeks at Mr. Smith's of Wool&ton, near Fenny Stratford. That gentle-

man's experience seemed to justify the assertion, that by the application of steam

to field operations, a saving of 40 per cent, over horse labour would he effected.

The magnitude of the inquiry may be judged from the fact, that it has been esti-

mated that about 50 millions per annum are expended on the keep of horses

employed in agriculture.

Mr. Fowler concluded his paper by remarking, that there were three directions

in which, in his judgment, it would be wirll to make some experiments. 1st, In

implements adapted to be worked with the steam windlasses. 2d, In a rotatory

cultivator, worked by a portable engine, with endless band. 3d, In a locomotive

used for traction, to do the cartage of a farm.

After the reading of the paper, the Secretary proceeded to read communications

he had received from Mr. Bridges Adams, Mr. R. Garrett, Mr. Robert Roger, Mr.

J. A. Williams.

Mr. Adams went principally to the consideration of the kind of rails that it

would be advisable to use, supposing the locomotive engine to be adopted as the

motive power.

Mr. Garrett thought that one of the greatest difficulties was, that inventors

were endeavouring to apply steam power to turning the soil. He suggested that

action should be given to a number of spades, similar to a common hand spade,

through the medium of a portable steam engine. That its travelling wheels

should be hung on crank axles, or by some contrivance to raise or lower the depth

of cutting and of the spade, and to regulate the same.

Mr. Roger, after enumerating a few of the disadvantages of the fixed windlass

system of tillage of land, proceeded to point out what he considered to be- the merits

of Mr. Fiskin*s mode.

Mr. J. A. "Williams narrated the reasons which had induced him to solve the

problem of steam cultivation, and why he had condemned the system of locomotive,

in favour of that of traction.

A discussion was then invited, and was entered upon by Mr. Mechi, Mr. Smith,

Mr. Atkins, Mr. Fisher Hobbs, Mr. John Bethell, Mr. S. Scott, and the Chair-

man. The general impression seemed to be, that there were no engineering or

mechanical difficulties in the way of a satisfactory solution of this question ; but

that what was wanted was a fund of £15,000 or £20,000, raised by public sub-

scription, for the purpose of enabling a series of experiments to be carried out, to

show which of all' the plans proposed was the most practicable and the best. It

was thought that such an inquiry was beyond the means of any one individual or

firm; and not only so, but that even if, by private enterprise, a successful machine

was produced, the inventor or improver wuuld be liable to have it taken away from
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him, as the number of patents on the subject tended to make any new one of
doubtful validity.

February 13.

" On the Manufacture of Crown and Sheet Glass," by Mr. II. Chance.
" On the Manufactures of Price's Patent Candle Company," by Mr. G. F. Wilson.

February 20.

"On Rpcent Improvements in the Carpet Manufacture, their use and abuse;
with a wcrd on Beauty and Deformity iu Carpet Designs," by Mr. A. Whytock.

February 27.

"On some of the Animal and Vegetable Products constituting the Foreign
Commerce of Liverpool," by Mr. T. C. Archer.

March 5.

" On the Progress of English Agriculture during the last Fifteen years," by Mr.
C. W. Hastings.

March 12.

Previous to the reading of the paper of the evening, the Secretary called attention

to three volumes prepared by Mr. W. Stones, representing the state of the Manu-
facture of Paper in all its branches in Great Britain. These volumes had been
exhibited at the Paris Exposition, and are to be presented to the Government for

the use of the Department of Science and Art.

" Recent Progress in Design as applied to Manufactures," by Mr. G. Wallis.

March 19.

"On the Principles Regulating the Transfer of useful Plants of one country to

another," by Mr. M. T. Masters.

EOYAL SCOTTISH SOCIETY OF ARTS]

Session 35.—Nov. 12, 1855.

The annual general meeting was held this evening, when the President, David
Rhind, Esq., delivered the usual opening address. Afterwards, at the request of

the Council, " An Exposition of the Mechanical Inventions of Dr. Robert Hooke"
was given by Mr. A. Bryson.

December 10.

"On an Improved Bunseu's Lamp, dispensing with the use of wire-gauze," by
Robert Ferguson.

" On an improved construction of a Standard Weight," by Edward Lang.
"On an improved method of Sliceing Fossils for Microscopic Investigation," by

Alexander Bryson.

January 14, 1856.

"On a peculiar mechanical imitation of Electro-magnetic Rotation," by Mr. J.

Elliot.

"Notice regarding Mr. R. H. Bow's paper on 'New Designs for Iron Roofs of

great clear span,'" by Mr. R. Mallet.

" Suggestions for Increasing the speed of Steamboats," by Mr. R. Aytoun.
Mr. Lang exhibited, on behalf of Mr. Waterson of Edinburgh, a Prussian- Slate

Globe, for Class Demonstrations in Geography, Astronomy, and Trigonometry.

Jasuary 28.

" On the Application of the Altitude and Azimuth Circle to Stereometric Sur-
veying," by Mr. E. Sang.

" On an Isolating Atmospheric Gas Works Condenser," by Mr. J. Young,
Dalkeith.

" On an Instrument to be used in the Construction of Artificial Teeth, as a
guide to their correct length and projection," by Mr. J. Smith.

" On a New Gas Stove for Churches and Chambers where no flues can be ob-

tained," by Mr. J. Gall, jun.

February 11.

"On Direct-Acting Steam Engines, adapted for heavy pumping, as lately intro-

duced in Scotland," by Mr. D. Landale, Mining Engineer.
" On a Dissected Electro-Magnetic Coil Machine, on the principle of the Medical

Shock Machine," by Mr. W. Hart.

February 25.

"On the adaptation of the Micrometer to the Levelling Telescope," by Mr.
E. Sang.

" On a Rifle Barrel, with a screw of irregular pitch," by Mr. P. K. Hunter,

Cowlairs, Glasgow.

"On a new mode of Steamboat Propulsion," by the same author.

"On the question as to terminal Points or Balis for Lightning Rods," by Mr.
J. S. Hepburn.

"On Improvements in Heating Baker's Ovens," by Mr. A. Hendry, Port-Glasgow.

March 10.

"On Railway Signals and their suggested improvements," by Mr. Thomas
Sturrock, Leith.

" On a Correct and Cheap Assay Balance," by Mr. R. Aytoun.

"On the Niagara Suspension Bridge designed by Mr. Roebling, C.E.; and of

another Railway Suspension Bridge over the Kentucky River, on the Lexington

and Dansville Railway, of 1200 feet span, and 300 feet high above the river

—

also designed by Mr. Roebling— with a tracing of Plan and Section of Truss," by

Mr. T. C. Gregory, Windsor, Canada West.
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MONTHLY NOTES.

Beaumont and Meyer's Frictional Steam Generator.—We noticed*

this briefly a short time ago, as to be seen in the machinery department of the

recent Paris Exhibition, and now give a longitudinal and a transverse vertical

section of the arrangement. The apparatus consists of a cylindrical steam boiler,

A, with flat vertical ends, B, and resting upon springs, c, and an adjustable central

support, D. This boiler has passing through it longitudinally a large copper tube,

E, slightly conical in form. A wooden cone, F, covered with plaited hemp wound
spirally round it, fits inside the tube, e. The cone, F, is mounted upon a wrought-

iron shaft, G, turning in pedestal bearings, H, outside each end of the boiler.

Rapid rotatory motion is given to the cone, F, by means of a fall of water or other

motive power, and its frictional rubbing action upon the int rnal surface of the

copper tube, E, causes the evolution of sufficient heat to generate steam in the

boiler, A. A vase, a, full of oil, is placed on the top of the boiler, and serves to

supply the rubbing surfaces with oil by means of three tubes, c. A small elevating

apparatus is added to carry the oil up to the vase, a, again, after it leaves the

bottom of Hie tube, E. If the steam raised by this generating apparatus is applied

to motive power purposes, it gives out about half the power consumed in working

it. It -will, however, be most advantageously used where required for heating

purposes, in localities where water power is abundaut, and fuel scarce. The
inventors suggest the use of it in military camps for cooking purposes, the motive

power being supplied by horses or men. This system of obtaining heat or steam

is efficiently worked out in the present instance, but we cannot for a moment com-

pare the invention with the labours of Watt and other fathers of the steam engine,

as is done, to the disadvantage of the latter, by some of the engineers on the con-

tinent.

Riepe's Cast-Steel Mocld Castings—Messrs. Naylor, Vickers, & Co.,

of the River Don Works, Sheffield, are now producing "cast-steel forgings" of

large size by a new process patented by Mr. E. Eiepe. In this process the steel is

cast in earth instead of, as at present, in metal moulds, which chill the fluid metal

so rapidly. Under this system, there is time for a more perfect consolidation of

the steel than has ever before been secured in such castings, and therefore very

little forging is required for the obtainment of complete condensation and mallea-

bility of the metal. The makers are thus enabled to bring into the market a new
material stronger and sounder than perfect wrought-iron, and at the same time

free from the imperfections to which heavy masses of wrought-iron are subject. In

all cases the casting can be made to very near the dimensions of the finished work,

so that the risk of injury from frequent reheating are greatly reduced. For the

same reason, when complete forms are required, they can be supplied as forgings

in steel at a price but little exceeding that of plain wrought-iron.

Weems 1 Grain-Drying Kiln.—We last mouth noticedf one arrangement of

kiln as constructed upon this excellent system, and now engrave a vertical section

of an arrangement in which the grain to be dried is passed continuously through
the apparatus. The kiln consists of a chamber, in which are fitted a number of

eudless-belt platforms, one aboyc the other. These platforms are in short lengths

jointed to one another, and
carried upon barrels or pulleys

at each end; the pulleys being

made to rotate, so as to cause

the continuous traverse of

the platforms. The grain is

admitted to the uppermost
platform through a feeding

apparatus, which effects a

uniform distribution of it

upon the platform. This
platform, being in motion,

gradually carries the grain to

one side of the chamber,
where it falls over, and is

guided upon the platform

immediately below. This
second platform moves in the
opposite direction to the first

one, and carries the grain to

tire other side of the chamber,
where it falls over, and is

guided upon the third. The
grain thus proceeds upon each

platform from side to side of the chamber, until the lowermost one finally delivers
it through a suitable trough. Air blown through a steam heater, as in Mr. Weems'
other plans, enters the chamber at the bottom, and rises through the platforms
which are perforated, and through the layers of grain upon them. The hottest air,

and that least charged with moisture, acts on the driest part of the grain, whilst,
as the air gets charged with moisture as it rises, it constantly meets with grain
containing more and more moisture, which it parts with to the air comparatively less
charged than itself. In this manner the operation can go on continuously, the
grain being continually supplied in a moist state at one part of the apparatus, and
delivered in an excellent dry condition at another part. This system of drying has

* Tagc 198. Vol. VIII., December, 1S55, Practical Mechanic's Journal.
t Page 274, Vol. VIII., Practical Mcclianic'i Journal.
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many advantages. The mode of heating the air keeps it free from sulphurous

fumes. The grain cannot be burnt ; ail its good qualities are preserved, and as the

process takes much less time and labour, kilns of less size can be employed. Kilns

on this plan have been erected at Messrs. M'Farlane & Co.'s distillery, Port-Dundas,

Glasgow, and the results have been most satisfactory, 1,600 bushels of malt having

been dried in 16 hours, whilst the usual time occupied was at the rate of 300
bushels in 30 hours. >

Robinson's Dcplex Furnace for Steam Boilees.—Mr. James Robinson

of Huddersfield has recently introduced a novel smokeless steam boiler furnace to a

large extent in Lancashire and Yorkshire. Our engravings exhibit one form of this

furnace, in longitudinal and transverse section, as applied to a steam boiler. In it

there are two separate grates, one above the other. The upper one is formed of a

series of tabes opening at their inner ends into the boiler, and at their front ends

into a water space, through which the boiler water continually and rapidly circulates.

It is this upper grate only which is fired, and a down draught of air being passed

from the upper fire-door, the gaseous matter from the greenreoal consumed on the

upper bars is passed fight through this mass of fuel. Whatever gases escape

unconsumed are then burnt by the flame from the lower grate. The lower grate,

formed of. common rocking bars, is entirely fed by the half-consumed fuel falling

from the upper grate ; and as the flame from this source ascends, it meets the

downward-burning fire from the upper grate, and the joint draught-current passes

through the flues in the usual way. A second range of larger tubes is put in for

giving additional heating surface.

Amendment of the Patent Law.—A public meeting was held on Tuesday,
March 11, in the Town Hall, Manchester, to petition Parliament, and memorialise

the Patent Law Commissioners, to allow the large surplus fund which has accumu-
lated under the Patent Law Amendment Act of 1852, to be appropriated to a further

reduction of the stamp duties now paid for obtaining royal letters patent for inven-

tions. Wm. Fairbairn, Esq., C.E., F.R.S., presided.

The Chairman said— Prior to the amendment of these laws in 1852, the cost of

obtaining a patent was from £300 to £500 for the three kingdoms; the cost was
now £175. The first cost was £5; the second, in six months, £20; the third, in

three years, £50; and in seven years, £100. The number of patents taken out

under the new act had so greatly increased, that there was a surplus of about

£30,000 a year over the sum required for the expenses of the Patent Office. This

surplus had accumulated in 1854 to £f>5,000, and in 1855 to from £90,000 to

£1 00,000. What was to be done with this surplus? It was desirable that some-
thing should be done with it, whereby a reduction would take place in the cost of

obtaining patents; the cost ought not to be more than £80, or what was just

necessary to carry on the machinery of the patent laws.

Mr. M. Curtis (Parr, Curtis, and Madeley) moved—" That as improvements in

the arts and manufactures, and in mechanical and chemical science, have greatly

conduced to extend the commercial greatness and power of the British dominions,
every encouragement should be given to inventors consistent with the public welfare."

This was seconded by Mr. Weild, and adopted.

Mr. Richard Roberts proposed—" That in obtaining protection by royal letters

patent, inventors should not be subjected to more expense than is sufficient to defray
the entire cost of an efficient office and staff, and that it is unjust to tax them for
their ingenuity." Mr. Cresswell seconded the motion.—Mr. Crace Calvert spoke
of the great evil of patentees having to contest their rights before persons who un-
derstood neither mechanics nor chemistry. The greatest boon to inventors would
be to have a tribunal of honourable men, who practically understood the matter re-
ferred to them.—The resolution was passed.

Mr. Thomas Hopkins said that the country was greatly indebted to successive

patentees for its present state of advancement ; and it was marvellous that there

should have been so much discouragement and impediment thrown in the way of
inventors. In the last amendment act, it was only intended that patentees should
pay what would be sufficient to meet the costs, but those who drew up the law made
an error—they did not know so mnch money would be received ; but surely inventors
were not to go on paying at an exorbitant rate because the framers of the law made
a miscalculation. It was their duty to retrace their steps, and not continue the
injustice. He proposed:—"That a large surplus fund having accumulated from
the stamp duties paid for obtaining letters patent, under the Patent Law Amend-
ment Act of 1852, the Government would be encouraging the ingenuity of our
countrymen by foregoing the right to appropriate the said surplus fund to the
national treasury."—Mr. Johnson seconded the resolution. The gratifying success
which had followed the reduction already made in the amount of the stamp duties,

was what could be very fairly urged in favour of a still further reduction. He cited

the penny post as an illustration of what might be the result of moderate if not
nominal fees.—After a few w.rd&nrom Mr. Irving, Mr. B. Fotbergill expressed his

disappointment at not having 1 ar 1 anything in explanation of the origin of the sur-

plus of which so much had been snid.—The motion was carried.

Mr. Wm. A. Fairbairn moved the next resolution as follows :—" That it is the

opinion of this meeting that the present stamp duties for obtaining letters patent

for inventions might be reduced to one-half the amount at each stage or period of

payment, and that there would still be a large surplus fund after paying all the ex-

penses of offices, printing, supplying public libraries with copies of specifications,

indexes, &c. It is therefore desirable to place the said surplus fund as a reserve

at the disposal of the commissioners, for the purpose of complying with the spirit

of the act of 1852, and fur enabling them to reduce the fees or stamp duties from

time to time, in proportion to the accumulation of the said fund." Mr. Forsyth

seconded the resolution, which was adopted.—Mr. Haley moved the next resolution

as follows :
—" That the commissioners should be skilled in mechanical and chemical

science, and devote the whole of their time to the Patent Office, and be paid by

fixed salaries instead of fees." Mr. Sharrocks seconded the resolution, which was
carried.

Mr. Henry Fletcher moved—" That a petition, based upon the resolutions now
passed, be presented to the House of Lords by Lord Brougham, and to the House
of Commons by the Right Hon. T. M. Gibson, and that the Right Hon. T. M.
Baines be requested to support its prayer ; and that a memorial from this meeting,

signed by the chairman, be presented to the Commissioners of Patents, soliciting

their support and co-operation to obtain the consent of the Government to allow

them to carry the views of this meeting into practical operation." The resolution

was seconded by Mr. Bell L and carried.—The proceedings closed with a vote of

thanks to the chairman.

Government Charges on Patents for Inventions.—In a lett r to the

local papers, Mr. Livesey, the patent agent of Manchester, has suggested the fol-

lowing scale of stamp duties on patents :

—

£ s. d.

On applying for provisional protection, stamp on petition, 10
Stamp on seal or patent, 10
Stamp on specification, 3

Stamp at eighteen months from date of patent, 25

Stamp at three years from date, 50
Stamp at the end of seventh year from date of patent 100

.
• Total for fourteen years £180

' [nrins scale of charges is an increase on the present rates for fourteen years, but it

will be seen hereafter, that at the rates proposed, the income from the grant of

patents will be diminished. Thus £5 is only charged for the first eighteen months,

ample time to ascertain the value of the invention patented. To show how the

income from applications for patents and from the grant of them would be affected

by the proposed rates, we have only to compare the proceeds of the year 1854 with

the sums which would be produced at the proposed rates, from the same number of

applications. In 1854 (the last year for which there is an official return) the

income from the sources mentioned below was as follows :

—

2,764 Petitions, ±13,820—at the uroposed rate £2,764

2,004 Notices to proceed...' 10,310 ,, „

1,918 Warrants, 9,590

1,912 Patents or Seals, 9,560

1,874 Specifications 9,370

£52,650
10,298

1,912

5,622

£10,298

£42,352

It will be seen that the income of 1854, at the proposed rates, would be reduced

at once on those sources £42,352 per anumn. Of the 1874 patents completed,

not more than 900 would pay £25 at the end of eighteen months, which would

add £22,500 to the year's income ; and 300 patents of the 900 might pay the third

year's stamp, which would add £15,000 more to the year's income ;
and possibly

100 of the 300 patents might pay the seventh year's stamp, adding £10,000 to the

year's income. So that, assuming the applications for patents to continue the same

as in 1854, the income, with the proposed scale of charges, would be about £60,000

per annum. The expenses of the Patent Office, in the year 1854, are stated at

£63,000. Some persons propose to grant a patent for about £10 for fourteen

years ; this, they state, would cover the Patent Office expenses ;
but the result

would be, that we should have at least 5,000 applications for patents in a year

;

as we have at the present time 3,000, the consequence would be that in fourteen

years we should have 70,000 patents in force at one time, 65,000 of which would

be worthless. This would cause so much litigation, and obstruction to improve-

ments, that it would lead to the total repeal of patents for inventions. They would

become a nuisance. The great advantage of the present law is the power it pos-

sesses of annulling worthless patents. It does not exert an arbitrary power in this

respect, but makes the patentee the judge of the value of his own invention. The

object of the present proposition is to give an increased facility to the law, to annul

worthless patents, and yet give every inventor a fair opportunity of securing and

testing the value of his invention at a small cost. If found useless, let it be cleared

out ofthe way of other inventors as early as possible. To show that the law, as

it now exists, annuls worthless patents, it may be stated, that of 1 ,2 1 1 applications

for patents made between the 1st October and 31st December, 1852, only 300

patents are now in force founded on these applications; and of 10,000 applications

for patents since the new law came into operation, up to the end of 1855, we may

fairly calculate that not more than 2,500 patents will exist, founded on that

number of applications, at tho end of the three years from this date.
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Foreign Manufacture of Fulminate of Mercury and Percussion
Caps.—From the recent Government report on continental ordnance, we rind that

it is the custom at most continental government percussion cap factories to under-

take the manufacture of the fulminate of mercury, either on the spot, in a detached

building, or in the neighbourhood, where the operations of filling and pressing are

then also carried od. At Antwerp, a cap manufacture has lately been organised in

the Citadel, each operation being conducted in small detached buildings, as at

powder works, and some even separated by traverses. The preparation of fulminate

of mercury is carried on with safety and economy in a very simple form of apparatus,

consisting, on the one hand, of two large globes with necks, fixed on stands, in which

the mercury, nitric acid, and spirits of wine react one upon another, producing the

fulminate; and on the other hand, of a series of six earthenware "YVoulfs bottles

(two-necked jars), connected by earthen pipes and water-joints with each other, the

first in the row being similarly connected with the glass globes. These earthen

vessels serve for the condensation of the spirituous vapours and volatile secondary

products that escape, together with a portion of acid, from the globes during the

formation of the fulminate. Any uncondensable vapour (nitrous acid) is conveyed

from the last vessel into the external air by means of a pipe, which is conducted

through the roof of the building. By abstracting from the condensed products in

the earthen vessels the acid that has passed over, by means of a little slaked lime,

and subsequently distilling, a quantity of spirits of wine is recovered, which, toge-

ther with the other volatile products with which it is mixed, may be employed for

the production of a fresh quantity of fulminate of mercury. A double arrangement

of the same apparatus is also employed at the Ecole Pyrotechnique at Liege, where

the filling process of caps manufactured at Lifege is carried on. The preparation

of fulminate, if conducted in such an apparatus under the superintendence of one

careful person, is simple, and unattended with danger. When obtained, the com-

pound simply requires to be transferred with water into a linen strainer, and

separated by two or three washings from any acid matter. Having been allowed

to drain, it is introduced into jars or other suitable vessels, and preserved in a

moist state, in which condition it may be handled with perfect safety. With such

an apparatus as is in use at Liege, a weekly product of fifty pounds of the ful-

minate may be obtained with ease. For use in percussion caps, the fulminate of

mercury is mixed with nitrate of potassa, both in France and Belgium. An
objection is entertained against the use of chlorate of potassa in the place of the

saltpetre, as it is believed that the nipples of fire-arms are attacked and speedily

injured by the vapours resulting from the explosion of a mixture containing the

chlorate. It is affirmed, moreover, that the copper caps are not attacked by the

saltpetre used with the fulminate. Experience in this country has shown the

contrary to be the case; caps containing the nitrate have been returned from

stations much corroded. It is found advisable, even where the method of filling

the caps is similar to that in common use here, to granulate the mixture of ful-

minate and saltpetre. The machine at present in use in Belgium for making the

prcussion caps is superior to those formerly employed in the arsenal at Woolwich,

but mucli inferior to those which have been recently erected, and therefore need not

be described. The cutter of the sheet copper employed at the Paris cap manufac-

tory consists of a long knife, which, descending upon the copper sheet, cuts the

whole length at once, the copper being pushed forward into place after each cut,

while the slip falls into a trough. The French cap machine, of which one was

exhibited at the Exposition, performs the two operations of cutting out the blank

and forming the cap, without any handling of the copper. This machine is an

improvement on those generally used in this country, though less perfect than that

recently introduced from America. The copper strip, in being carried into the cap

machine, passes through a bath of oil, so that the lubrication of the different parts

of the machine is very complete, while the caps, on leaving it, are covered with oil,

to remove which they are placed in a drum with sawdust, and allowed to revolve

therein some time, so as to become thoroughly freed from grease. The caps

manufactured at Paris are filled at a separate place in the vicinity, where the ful-

minate of mercury is manufactured, and the friction tubes are also tilled.

Forbes' Spring Cord Rifle Rest.—Sporting and military men accustomed

to handle the rifle, will welcome with pleasurable admiration the introduction of a<n

invention which supplies what has always been a decided want in shooting with this

species of arm—a simple and satisfactory rest for the barrel in taking aim. The credit

of this is due to Charles Wentwor'h Forbes. Esq. of Bartley,Eling, near Totton, Hants,

who seems to have

given the rifle-shooter

all that he could

wish for in steadying

his barrel. Our illus-

trations represent this

rest as applied to a

in the act of being aimed, and

an "arm rest" detached. Nothing

can be more simple than the theory

of this rest, and certainly nothing

could well answer the purpose more

y. The steadying power is derived simply

reactionary tension of a spring cord, acting

manner which our readers must have often felt

in other situations. "When the rifle is elevated for

its aim, the shooter passes the foot loop of the

spring cord under his left foot, the cord passing

upwards through the swivel of the barrel near the muzzle, and thence to a spring

rcil in the stock of the piece. The spring allows for the lengthening or shortening

of the line as required for the greater or less elevation of the barrel, and the aiming

steadiness is obtained by the spring's resistance to the upward pressure of the
shooter's arm. The arm rest, as shown separately at A, is intended for buckling upon
the left arm at the elbow. When it is used, the spring reel is fitted into it, and
the line from it is drawn out and passed by its loop through the swivel at the end
of the rifle, and down to the left foot. The importance of this simple contrivance
will be understood when it is remembered, that whilst affording an excellent steady-
ing power, it adds nothing whatever to the weight of the rifle.

Looker's System of Chimney-wall Ventilation.—Mr. Looker of the
Brickworks, Kingston-on-Thames, has recently introduced a system of house ven-
tilation, which will be understood with the aid of our engravings. He makes two

Fig. 1. Fig. 3. Fig. 4.

the ordinary dimensions,

perforations in it, each

sou ire, as in fig, 1, and

fig. 2, resembling the

tions of the sides cut

shown the mode of build-

and chimney with these

form air passages. An
formed beneath the

ttunicates with the outer

or side pillars of the

composed chiefly of the

fig. 1 , which form vertical

Fig. 2.

forms of bricks of

one having two
about two inches

the other as in

former with por-

away. In fig. 3 is

ing up a fireplace

bricks, so as to

open space is

hearth and corn-

air. The jambs,

mantel-piece, are

bricks shown in

passages. Bricks, such as in fig. 2, are placed at the bottom to form lateral communi-
cations for the vertical passages with the space beneath the hearth ; and similar bricks

are also placed at the top to form communications with the hollow mantel-piece which
is shown detached in fig. 4. A number of similar air passages are mado in the brick-

work over the fireplace, communicating with the hollow mantel-piece at the bottom,

and opening laterally into the room at the top. The fresh cold nir is in this man-
ner warmed by passing in close proximity to the fire and flue, and er'ers the apart-

ment at the top, mingling with the heated air, which always rises to the top of the

room, and thereby producing an equable temperature, and avoiding draughts and
the continual introduction of cold air. With the two forms of brick represented in

figs. 1 and 2, the air passages may be made to proceed in any required direction

;

fig. 5 showing a mode of arranging the bricks so as to change the direction of the

passages.

Law Reports of Patent Cases.—Lowe's Patent Screw Propellers.
—In this case, a petition to have the great seal attached to letters patent for an
invention claimed by Lowe for an improvement in the construction of screw propel-

lers for propelling vessels, has been before the Court of Chancery on several occa-

sions recently. The application was opposed by a person named Wyche, on the

ground that the invention was his own, and had been pirated by Lowe. The Lord
Chancellor now delivered judgment, and said that Lowe was entitled to have the great

seal attached to the patent applied for by him in June last, unless it had been satis-

factorily made out by the affidavits that the invention was Wyche's. Lowe and
Wyche had previously been joint patentees of an invention in respect to screw pro-

pellers, and the improvement now sought to be patented had been suggested by the

accidental splitting of one of the blades of a model screw then in course of con-

struction. Both Lowe and Wyche were present at the time the accident occurred,

and there was nothing to show that the idea did not strike them both at the same
time. It appeared that neither of them took any steps to reduce the idea into prac-

tice for a period of more than two years, and therefore neither had now a right to

prevent the other from carrying out the supposed improvement. It was open to

Wyche to take steps for recalling the patent by means of a scire facias, but there

was not such a case before this Court as to warrant its refusing to affix the great

seal to Lowe's patent. The application of Wyche would be refused, but, as there

had been an attempt by Lowe to mislead as to the nature of the invention claimed

by him, it would be refused without costs.

Law Reports of Patent Cases.—Coolet v. Thornton.—Elastic
Plush Fabrics.—This was an action of trover and detinue for a machine, to

which the defendant pleaded, among other things, that the plaintiff and the

defendant and one Frederick Thornton were joint owners of the machine. The
machine in question was constructed for the manufacture of elastic or knitted plush,

or piled fabrics for hats and other purposes, and had been the occasion of a warm
dispute before the Attorney-General upon an application for letters patent. It

appeared that the plaintiff, who is a hatter at Nottingham, had made application

to the defendant and his brothers, who are skilful mechanicians, and have obtained

patents for several useful inventions in regard to the manufacture of looped and
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piled ftlines, tc construct a machine which would manufacture plush, both tubular

and elastic, for drawing over the body and brim of a hat ; and, after some experi-

ments, they undertook to do it. The question iu this action was upon what terms

; had agreed to do it. Their account of the matter was, that the plaintiff was
j ay all expenses of making the machine, including their charge for labour and

superintendence; and that, when the machine was made, the plaintiff, the defendant,

:tnd one of his brothers were to be jointly interested in the machine and invention.

On the other hand, the plaintiff's case was, that the merit of the invention consisted

only in the adaptation of another patent machine, and that the Thorntons were

simply employed to make the machine for him as his workmen, though, if it proved

successful, they were to join in the patent. During the progress of it, however,

some dispute arose between them respecting the joint application for letters patent,

and they having failed to come to terms upon that subject, the defendant and his

brother made application alone. In the result cross-applications were made, and
both parties had succeeded in obtaining patents. Meanwhile, the plaintiff made
an attempt to take possession of the machine, but that attempt was resisted, and

then this action was brought. After both plaintiff and defendant had been exa-

mined, the learned Judge suggested that some arrangement ought to be made, and
7 ith some difficulty the parties were brought to an agreement to leave it to a bar-

rister to say what ought to be done

by either side as to the possession of

the machine and the working of the

patents. A verdict was consequently

taken for the plaintiff, subject to this

arrangement.

Slip-Shackle Elastic Screw
Lanyard for Wire Rigging.—
The little contrivance which we here

engrave, in front and side views, is

a very convenient combination of a

"slip-shackle" with an elastic lan-

yard, for the standing rigging of ships

fitted with wire-rope. The lanyard

forming the elastic connection between

the chain-plate and the wire-rope, is

enclosed in a short tube carrying a

stud, in which is a hole to receive

the long tail of the jointed shackle

on the upper end of the lanyard.

The shackle tail has a stud pin pas-

sed through it for the purpose of

retaining it in the position shown,

fur securing the connection with the

w ire-rope. "When the rope is to be

disengaged, the removal of the stud

pin allows the cover tube to be drawn
down, when the shackle tail is at

once set free. The shackle can now
turn on its joint and release the rope.

"With this apparatus, the mariner

possesses an excellent system of

ojlastic connection for the otherwise

rigid wire-rope, whilst he can dis-

engage the rope with the quickest

possible despatch. It is the invention

of Mr. Andrew Smith, whose name
has so long been associated with the

wire-rope manufacture.
Flexible Joints for Locomotive Fked Pipes.—Mr. Lingard of Manchester

has recently introduced the simple and efficient arrangement of flexible joints for

locomotive feed pipes, represented

under two modifications in our en-

graving. The joint is represented

in fig. 1, as applied to the lower end

of a vertical pipe connected to the

locomotive, this pipe being allowed

to vibrate by means of a flexible

j >int at the top, so as to allow of the

necessary longitudinal play of the

pipes. In fig. 2 is represented, in

lungitudinal section, an arrangement

of joint for connecting two lengths of

pipe in the same line. The end of

one pipe length, fits loosely in a

socket formed or fitted upon the other pipe length. The inner pipe has a flange

upon its extreme end, inside the socket on the other pipe, and between this flange

a d the inner aide of the contracted mouth of the socket are placed india-rubber

rings, to act as a packing to render the joint water-ti^,ht, one pipe being at the same
time capable of being inclined to the other, to a limited extent, in any direction.

'I he india-rubber packing rings are tightened up according to one plan, and as

represented in fig. 1, by means of an external collar screwed upon the inner pipe,

and nipping the month-piece of the socket between itself and the rings. According
to another plan, as represented in fig. 2, the mouth-piece of the socket is screwed

into the socket, and maybe made to compress the rings to any extent by being

' ?crewed in : an india-rubber ring being interposed between the flange on the inner

P
:pe, and the contracted end of the inner socket on the other pipe. In this

manner, a simple and inexpensive joiut is obtained, with sufficient flexibility

for the purpose for which it is de-

signed, and which does not contract, Fig- 2-

or in any way obstruct, the passage

for the water. These joints have

been found in practice to bear an

internal pressure of 112 lbs. to the

square inch, without showing any
leakage ; the efuct of the increased

internal pressure tending, from the

nature of the joint, rather to increase

its tightness, but not in any way to

interfere with its flexibility.

Literary and Scientific Portrait Club.—An association under this title

has just been formed for the purpose of obtaining a uniform set of photographic
portraits of the literary and scientific men of the time at a moderate cost, forming
either one great series, or divisible into groups, like that of the Linnean Club, now
in course of being taken. The terms of admission to the club are, that each
member may have a negative portrait of himself taken by Messrs. Maull & Poly-

blank, the artists of the club, at the cost of half a guinea, including a positive

impression for himself. In addition to this, he is privileged to have a copy of

any other member's picture for three shillings. The size of the pictures is eight

inches by six inches. This is not a bad idea, as it will secure the tolerably wide
dissemination of the portraits of the notabilities of the time, a large number of

whom have already participated in the advantages of the plan. The secretary is

Mr. J. S. Bowerbank, of 3 Highbury Terrace, Islington, London.

Lord Caithness' System of Joining Telegraph Wires.—The Earl of

Caithness, whose inventions, as Lord Berriedale, have so often contributed to the

interest and value of our pages, has proposed two new plans of effecting the

junction of lengths of telegraphic wires in a more satisfactory manner than is at

present practised. Our engravings show both these svstems. In the first, the

two contiguous ends of the wive are laid side by side with a considerable overlap,

and then bound well together by a fine wire lapping the whole, being well soldered,

galvanized, or tinned. As a safeguard against the drawing out of the wires, the

end of each main wire is turned up with a slight elbow, so that, as long as the

binding wire remains on at all, separation cannot possibly ensue. In the second

modification, the two ends of the wire being overlapped are encircled by a thin

metal tube secured by solder. The first arrangement appears to us to he the

most satisfactory. Bat either of them is superior to the present crude mode of

connection.

PROVISIONAL PROTECTIONS FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

GST" When the city or town is not mentioned, London is to be understood.

Recorded December 1, 1855.

2711. Sir Charles E. Grey, Paris—Invention of the use of a new vegetable material for

raising the nap and dressing woollen cloths and webs and tissues.

Becorded December 5.

2735. Thomas M ^ell, 49 Frederick-street, Gray's-inn-road—An improved ship's cook-
ing and uistilling apparatus, and improvements for the production of fresh water
from sea or salt water.

Becorded January 3, 1856.

20. Hermann Brambach, Cologne, Prussia—Invention for converting dry pitch and
other resinous substances, also coal tar and other tar.s, into neutral essential

oils.

21. Edward V. Neale, 4 Russell-place, Fitzroy-square—Improvements in labels.

Becorded January 8.

57. Claude L. Pariset, Paris—An improved paste for manufacturing paper, pasteboard,

and other similar products.

59. Carlo Pietroni, London-wall — Improvements in printing on cloth and other

fabrics.—(Communication.)

Becorded January 11.

87. William Smith, Little Woolstone, Bucks—Improvements in ploughs, and other
cultivating implements.

Becorded January 16.

111. Thomas Dunn, Windsor-bridge Iron Works, Pendleton, Lancashire—Improve-
ments in boilers and apparatus for heating water and generating steam,

Becorded January 17.

126. Samuel R. Carrington, Stockport—Certain improvements in the manufacture of

hats, and in machinery or apparatus connected therewith.

Becorded January 21.

157. John C. Haddan, Cannon-row—Improvements in omnibuses and other similar

carriages.
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Recorded January 25.

197. Fdlix Chaucliard, Paris—Improvements in the manufacture of paper and paste-

board from vegetable and wood substances.

203. John Beads, Pendleton, near Manchester—Improvements in machinery or appa-

ratus for spinning cotton, wool, or other fibrous substances, where self-acting

mules are used.

205. Gentle Brown, SwintoD, near Rotherham—An improvement iu the manufacture of

cast-steel.

Hecorded February 1.

271. Allan Macpherson, Brussels, Belgium—Improvements in obtaining and applying
motive power.—(Communication.)

273. Edward Schiscbkar, Halifax, Yorkshire—Improvements in dyeing and colouring

wools, hairs, silks, yarns, and textile fabrics made of the same materials either

wholly or partially.

275. George Holcroft, Joseph Smith, and Thomas Ilolcroft, Manchester—Improve-
ments in machinery for preparing, spinning, and doubling cotton and other

fibrous materials.

279. Andrew Lamb and John Ronalds, Southampton—An improvement in the construc-

tion of iron ships, boats, and other similar structures.

211. Henry Bestwick and Joseph Bury, Manchester— Certain improvements in cocks,

taps, or valvea.

2S3. James T. Chance, Birmingham—Improvements in furnaces used for flattening

glass.

285. Auguste E. Dannequin, Rue de l'Echiquier, Paris— Certain improvements in

caoutchouc or other waterproof garments.
287. Benjamin F. Miller, New York, U.S.—Improvements in ventilators for chimneys

and other purposes.

Recorded February 2.

289. James T. Ward, Swansea—A new or improved omnibus.
293. William J. Curtis, 1 Sebbon-street, Islington—Improvements in machinery for

excavating land for constructing tunnels.

Recorded February 4.

295. Alexander Tolhausen, 7 Duke-street, Adelphi—Certain improvements in machinery
for picking, carding, and combing fibrous substances.—(Communication.)

296. Richard G. Pauling, 18 Great George-street—Invention for expelling water from
vessels and keeping them from sinking, raising sunken vessels, keeping water
out of coffer dams, caisons, foundations, or vessels, or works that are below water,

and propelling vessels on and through water.

297. Rudolph Bodmer, 2 Thavies-inn, Holborn—An improved lubricating oil.—(Com-
munication.)

299. Elisha S. Robinson, Bristol—Improvements in machinery for lithographic and
zincographic printing.

300. Charles II. Hndson, 4 Highbury-cottages, Ilolloway-road—Invention of a retiring

door or lid for boxes, cabinets, closets, rooms, carriages, and for all places or

receptacles where or in which doors or lids are at present in use or may be used.

301. Edwin Clark, 24 Great George-street—An improvement in the apparatus for sus-

pending insulated electric telegraph wires.

303. John Thomson, Newton-le-Willows, Lancashire—Improvements in centrifugal

apparatus to be used in the separation of liquids from granular and crystalline

matters.
305. William A. Turner, 125 Wood-street, Cheapside—An improved preparation or

mixture to be used in the manufacture of compounds of india-rubber or caout-

chouc.
Recorded February 5.

307. George C. Thomas, Washington, U.S., now of 67 Gracechnrch-street—An improved
method nf hardening and tempering steel.—(Communication.)

309. Thomas Hinchliffe, Mill-bridge, Liversedge, Yorkshire—Certain improvements in

machinery or apparatus fur "drawing'* and "spinning" wool or other fibrous
substances, or wool mixed with other fibrous substances.

311. Theodore Qergner, Philadelphia, U.S., and 19 Arundel-street, Strand—Invention
of embossing veneers, so as to represent carving in wood.—(Communication.)

818. James Howard. Bedford—Improved apparatus for making moulds for castings.

314. Alexander M'Dougall, Manchester—Improvements in treating bones, other animal
matters, and other substances containing phosphates, for the purpose of obtain-
ing manure and other products.

315. Alfred Augustus de Reginald Hely, 296 Oxford-street—Certain improvements ap-
plicable in the burning of gas.

317. Henry Squire, 41 Ludgate-hill—An improved seal or fastening for envelopes,
deeds, and documents.

Recorded February 6.

319. Joseph Thomas, Finsbury-sqnare—Improvements in the manufacture of soap from
the greasy matters obtained from the refuse water, wash, or suds, used in woollen
or other manufactures or processes.— (Communication.)

321. John Fletcher and William Fletcher, Salford—Improvements iu the construction
of weighing cranes and other similar elevating machines.

823. Henry A. Jowett, Kentish-town—Improvements in railway breaks and carriages,

and in signals connected therewith,

325. Thomas F. Tyerman, Weymouth-street, Portland-place—Improvements in appa-
ratus to be applied to omnibuses and other carriages for receiving wet um-
brellas.

327. James F. Duyck, Wandsworth—Improvements in the manufacture of oil-cake.

329. James Meacock, Snow-hill—An improved means of fixing diaphragms in gas
meters.

Recorded February 7.

831. Theodore Bergner, Philadelphia, U.S., and 19 Arundel-street, Strand—Invention
of a new mode of preparing or facing surfaces of engraved or etched plates of
metal, or other substance, so that they may be readily printed from by a press
without wiping.—(Communication.)

"32. William Ki'nworthy, Blackburn—Certain improvements in self-acting mules.
333. Richard A. Brooman, 166 Fleet-street—Invention of a method of obtaining alcohol

from the fruit or pod of the Carob tree.—(Communication.)

Recorded February 8.

855. John "Woodman, Manchester—An improved telegraph insulator.

386. Theophile F. Trocard, Burdeaux-town, France—An improved coffee-pot.

338. Henry A. Jowett, Kentish-town—Improvements in rails used for the construction
of the permanent way of railways, and in the means of laying down and fixing
them in conjunction with the present rails in use.

339. Stewart Robertson and James Howden, Glasgow—Improvements in machinery or
apparatus for driving piles.

810. Charles Walker, Glasgow—Improvements in safety valves and in apparatus for

cleansing and purifying water in steam-boilers.
341. John B. Booth and James Beckett, Preston—Improvements in machinery for pre-

paring and spinning cotton, wool, and other fibrous materials.

Recorded February 9.

342. Charles Swan and George F. Swan, 49 High-street, Southwark—An improved

colouring matter for writing, staining, or dyeing, which is also applicable to the

production of a copying fluid.—(Communication.)
343. John Elce and Samuel F. Cottam, Manchester—An improved mode of lubricating

the spindles of machinery used in preparing and spinning cotton and other

fibrous materials revolving in a lifting rail.

344. George Wailes, 10 Palace-row, New-road—Improvements in the construction of

valves for regulating the passage of gas and other fluids.

346. John Rawlings, George and Catherine Wheel Yard, BUhopgate-street—Improve-
ments in envelope or stationary cases.

347. Edward Martin, Oxford—Improvements in cricket-bats.

345. Theophilns Burton, Lincoln—Invention of an internal hoiler cleaner or mud stirrer,

for the effectual cleaning of steam-boilers from muddy deposits and all kinds of

sediments.
349. Theodule Cave", Paris—Improvements in oil-lamps, which he calls the " Continual

Lamp."
350. Louis Schwartzkopff, Berlin—Improvements in apparatus for raising mud and soil

from the bottoms of rivers and other waters.

351. William A. Bullard, Dedham, Massachusetts, U.S.—An improvement in instruments

for fastening doors.—(Partly a communication.)

Recorded February 11.

352. Christophe Muratori, Paris—Improvements in the waterproofing of hangings or
ornamenting stuffs.

353. William H. Harfield, 113 Fenchurch-street—Improvements in the manufacture of
metallic screw nuts.—(Communication.)

354. William H. Zahn, London, and Joseph H. G. Wells. 3 Ebenezer-place, Neckinger-
road, Bermondsey, Surrey—Improvements in wind-mills or wind-engines.

355. Thomas Steven, Milton Foundry, Glasgow—Improvements in the construction of

open and close stoves, which improvements are applicable in part to kitchen
ranges and boiler fire-places.

Recorded February 12,

356. Henry Bessemer, Queen-street-place—Improvements in the manufacture of mal-
leable or bar iron and steel.

357. Joseph M. Guidicelli, Paris—Improvements in the transformation of movement in
steam-engines and other machinery.

353. George T. Bousfield, Sussex-place, Loughborough-road—An improvement in treat-

ing fats and oils.—(Communication.)
359. Richard A. Brooman, 166 Fleet-street—Improvements in the manufacture of cast-

steel.—(Communication.)
360. Felix P. Jablonowski, Brussels, Belgium—Invention of a new process of chrome-

lithographic painting on glass, porcelain, clays, lava, and other materials sus-
ceptible of vitrifaction, and on all metals and metallic compounds capable of
receiving an enamelled surface.

Recorded February 13.

361. Frederick Steiner, Accrington, Lancashire—Improvements tn machinery to be
used in drying fabrics.

362. Pierre I. David, Paris—Certain improvements in the method of bleaching.
364. Louis Vignat, 3 Place des Vicloires, Paris—Invention of a regulator-compensator

for the weaving of ribbons and cloths.

365. William F. C. Moutrie, 4 King-street, Holborn—An improvement in the damper
action of pinno- fortes.

366. Samuel Fox, Stocksbridge, Yorkshire—Improvements in springs for railway and
other carriages.

367. Richard Knight, Foster-lane—Improvements in medical chests.

368. William Gilchrist, Kirkintilloch, Dumbartonshire—Improvements in ornamental
weaving.

369. William E. Newton, 66 Chancery-lane—Ieiprovements in the manufacture of zinc.

—(Communication.)
370. William E. Newton, 66 Chancery-lane—Improvements in the construction of fire-

arms.—(Communication.)
371. Alfred V. Newton, 66 Chancery-lane—Improvements in springs applicable to rail-

road carriages, and to other uses.—(Communication.)
372. Henry F. Mitchell, William Mitchell, and John Clarkson, Silsden, nearKeighley,

Yorkshire—Improvements in sewing machines.
373. John Barber, Manchester—Improvements in steam-engines.

374. Gustave L. Keller, Paris—Invention of a new kind or system of carpet or travel-
ling bag.

375. William Parsons, 33 Hugh-street, Pimlico—Improvements in spindles for locks and
latches.

Recorded February 14.

376. Thomas P. Capp, 67 Gracechurch-street—An improved lamp.
378. Henry R. Ramsbotham and William Brown, Bradford—Improvements in combing

wool, alpaca, cotton, and other fibrous substances.

379. Stephen R. Parkhurst, New York—Improvements in sails and rigging for vessels.

380. Walter M'Farlane, Glasgow—Improvements in building and structural works, and
fittings in metal.

381. John Emsley, Bolton-road, Bradford— Certain improvements in tube spinning-
frames employed in spinning worsted-yarn and other fibrous substances.

3S2. George P. Cooper, 18 Sutherland-square, Walworth—An improved shirt-collar.

383. John Taylor, Spring-grove, Hounslow—An improvement in constructing and facing
walls.

354. William H. Bartholomew, 15 Brunswick-terrace, Leeds—Improvements in propel-
ling vessels when screws or submerged propellers are used.

385. Edmund Morewood and George Rogers, Enfield—Improvements in drying and
coating iron and copper.

386. William W. Hewitson, Headingley, near Leeds—An improvement in casting the
bearings or brasses of machinery.

387. Thomas E. Blackwell, Clifton, near Bristol—Improvements in condensing steam,
and in cooling and heating fluids.

388. Charles Cowper, 20 Southampton-buildings, Chancery-lane—Certain improvements
in impregnating wood with preservative and colouring materials, and in appara-
tus for that purpose.—(Communication.)

389. George Gulliver and John Goldthorpe, Barnsley, Yorkshire—An improved signal-
bell.

390. Eilouard Deiss, Paris—Invention of a method or methods of, and apparatus for
extracting oils, fats, greases, and resins from bones, raw wools, seeds, and other
substances containing the same, and recovering a certain agent employed in the
process.

Recorded February 15.

391. Edward Oldfield, Adelphi Iron Works, Salford—Certain improvements in Belf-

actiug mules for spinning. .

392. Alexander Tolhausen, 7 Duke-street, Adelphi—Invention of a machine for cutting
articles of polygonal figure iu wood or other material.—(Communication.)
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393. Edmund Leach, James Leach, and Edmund Lencli the younger, Kochdale—Im-
provements in machinery or apparatus for preparing, spinning, and drying
yams, and manufacturing the same into cloth.

394. .Tames Hogg, jun., 4 Nicolson-streer, Edinburgh—Improvements in the manufac-
ture of envelopes and certain other combinations and applications of paper and
gum, denominated •'* Letter Checks,'' for containing ar.d securing written, printed,
or other communications.

395. Ebenezer Dobell, Hastings—Improvements in lamp glasses or conductors of light.

396. Eddlestone Elliott, Cyrus Leach, and James Ratcliffe, Ridings, Lancashire—Im-
provements in machinery for spinning wool and other fibrous substances.

397. John H. Johnson, 47 Lincoln's-xnn-fields, and Glasgow—Improvements in fountain
pens.—('Communication from Newell A. Prince, New York, U.S.)

39S- William E. Newton, G6 Chancery-lane—Improved machinery for making boots and
shoes.—^Communication.) *

Recorded February 16.

399. Andre P. Rochette, Brighonse, near Huddersfield—Improvements in treating soap
suds to obtain products therefrom.

400. Frederic D. Grant. Newgate-street—Invention of a method of rendering printing
inks and was odoriferous.

401. Frederick Parker, of the Halve, Trowbridge, "Wiltshire—Improved apparatus for
affording exercise to the human body.

402. George Harrison, 4 Little Goodwin-street, Hull—Improvements in axles for railway
carriages.

403. Hyam J. Hyams, Stanhope-street, Hampstead-road—Improvements in the con-
struction of gas meters.

Recorded February IS.

404. William W. Sleieh, London—Invention for producing motive power, which he
entitles a the hydrostatic motive power engiue."

405. Alfred V. Newton, 66 Chancery-lane — Improvements in the construction of steam-
engines for the purpose of converting the reciprocating motion into a rotary mo-
tion, and for operating the slide valves.—(Communication.)

406. James S. Thomson and Andrew Barclay, Kilmarnock—Improvements in printing
and embossing textile fabrics and other surfaces, and in the production of appa-
ratus to he employed thereiu.

407. Henry Hodgkinson, Donegal1-street-place, Belfast—Improved machinery or appa-
ratus for bleaching cotton, linen, and other woven or textile fabrics.

406. Moses Jones, William B. Rowe, and William Perrins, Broad-street, Worcester

—

An improvement in ranges.
409. Moss Defries, Houndsditch—An improvement in supplying oil to the burners of

lamps.
410. William Hale, Swan-walk, Chelsea—Improvements in propelling boats or other

floating bodies.
Recorded February 19.

411. William H. Walenn, 63 Chancery-lane—Improvements in saw teeth.—(Communi-
cation.)

412. Henri Gerbaut, Mulbouse, France—Improvements in the manufacture of vinegar.
413. Sylvester E. Sichel, Bradford—Certain improvements in apparatus for weaving

" ribbed" cloth and hands of " chenille/1—-{Communication )

414. Frederick A. S. Witter, Manchester—An improved stove.—(Communication.)
415. William H. Bowers, 4 Singleton-street South, East-road—Improvements in the con-

struction of railways.

416. Stephen F. Cox, Eristol—Improvements in the manufacture of leather, and in
machinery mr that purpose.

417. John Gedge, 4 Wellington-street South, Strand— Improvements in curry-combs.

—

rCommuntcation .)

418. John Oedse, 4 Wellington-street South, Strand—Improvements in pumps.—(Com-
munication from Au^uste Andrien, Castres, France.)

419. Charles S. Jackson, 13 Cannon-street—An improvement in preserving and disin-

fecting timber and other substances.

420. William G. Merrett, 49 Leadenhall-street— An improvement in trousers and
drawers,

421. William Savory and Henry Arkill, Gloucester—Improvements in apparatus for

foe passage of water and other fluids.

422. Richard Waygood, Newington-causeway, Surrey—An improved portable laundry,
or combined boiling, washing, mangling, and drying and ironing apparatus.

Recorded February 20.

424. Richard Laming, Carlton-villas, Maida-vale, Paddington—Improvements in puri-
fying gas, in preparing materials useful for purifying gas, and in apparatus to

be used in purifying gas, and disinfecting gas liquors or washings.
425. Thomas Smith and Joseph Gill, Hebden Bridge, Yorkshire—Improvements in the

mode or method of casing horizontal shafting.

426. William Muir, Britannia Works, Manchester—Improvements in slide lathes.

427. James Knowles, Eagley Bank, near Bolton-le-Moors, Lancashire—Improvements
in the construction of metallic pistons.

428. William Lynn, her Majesty's Dockyard, Portsmouth—Improvements in the con-
struction and mode of applying screws for propelling vessels.

*m. John Gedge, Wellington street South, Strand—Improvements in siphous.—(Com-
munication.;

430. Richard A. Brooman, 166 Fleet-street—Improvements in working railway switches
and crossings, and certain indicating apparatus for preventing accidents on rail-

ways.— 'Communication from A. Dumas, Paris.)

431. John Freer, Rothley, Leicestershire—Improvements in machines for planting
grain and seed, and an improved seed feeder and meter for planting machines.

432. William Clibran and Joseph Clibran, Manchester—Improvements in and applicable
to apparatus or mechanism for measuring and regulating the flow of gas, and in
the mode of constructing parts thereof.

433. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in steam-
engines.—(Communication from Narcisse Duvoir, Liancourt, France.)

434. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in machi-
nery or apparatus for lubricating bearings, parts of which improvements are
applicable to the raising or elevating of liquids.—(Communication from Eugene
Bourdon, Paris.)

435. Jeremiah Clark and James Austin, 13 Moorgate-street—Improvements in appara-
tus for stoppering or closing bottles, jars, and other similar vessels.

436. David Auld and John Stephen, Glasgow—Improvements in steam boilers and fur-
naces, and in apparatus connected therewith, and in the consumption or preven-
tion of smoke.

437. Henry Sherwood, Eshol t, near Leeds—Improved means of treating the " spun waste"
of wool, cotton, silk, flax, hemp, and other fibrous substances, so as to render it

suitable for re-working.
438. John Barsham, King3ton-upon-Thames— Improvements in the manufacture of

case3 or packings for bottles and jars.

439. William O. Johnston, Broornhill Colliery, Acklington, Northumberland, and John
Dixon, High Bridge Works, Newcastle-upon-Tyne—Improvements in cutting
and working coM,

Recorded February 21.

440. Isaac Moll, Cologne, Prussia—Invention of the treatment of sulphate of alumine
of commerce, and its formation of compounds useful for the disinfecting of organic
substances in a state of putrefaction, as well as for other purposes.

441. Louis A, Joyeux, Marseilles, France—Improvements in obtaining motive power.
442. Jacques H. M. Maissiat, Paris—Improvements in projectiles for fire-arms.
443. William Dawson, Otfey, Yorkshire—Improvements in machinery or apparatus for

cutting paper or other materials.
444. Thomas Bennett and Wilfred P. Dugd.ale, Farnworth, Lancashire—Improvements

in flyers used in spinning machinery.
445. John Gedge, 4 Wellington-street South, Strand—Improvements in loom3.—(Com-

munication.)
446. Frederick Enthoven, Moorgate-street—An improved cover for gunpowder and other

canisters and vessels.—(Communication from C. Enthoven, Hague.)
448. William Clarke, Nottingham—Improvements in the manufacture nf warp fabrics.
449. Thomas T. Chatwin and John F. Chatwin, Birmingham— Improvements in

buttons.
450. James Diment, Bristol—Improvements in the manufacture of cements.
451. Charles F. Dennet, Lansdowno Villas, Kensington-park, and George Pays, 260

Oxford-street—Improvements in cartouche and percussion-cap pouches.

Recorded February 22.

452. John S. C Heywood, Battle-bridge, Middlesex, and George Lloyd, Great Guilford-
street, Southwark, Surrey—Improvements in condensing vapours in distillatory
operations, the manufacture of varnishes, melting and distilling of fats, and
other manufacturing or chemical operations, and obtaining useful products
therefrom.

453. Frederick W. Mowbray, Saltaire, near Bradford—Improvements in machinery or
apparatus employed in spinning and doubling.

454. John K. Field, Lambeth, and Charles Humfrey, 14 The Terrace, Camberwell,
Surrey—Improvements in the manufacture of paraffine candles.

455. William V. Wallace, Great Portland-street, and Benjamin L. Sowell, Harrow-road
—Improvements in treating tobacco, in order to manufacture cigars and other
articles for smoking, together with the manufacture of cigars and chei'oots from
the tobacco so treated.—(Communication.)

456. James Griffiths, Wolverhampton—A new or improved brake for colliery and other
steam-engines.

457. Leonard Bower, Birmingham—New or improved machinery for the manufacture of
screws.

458. William Strang, Glasgow—Improvements in ornamental weaving.
459. George Toucas, Paris, and 4 South-street, Finsbury—Invention of a new metallic

alloy.

Recorded February 23.

460. Edward Schischkar, Halifax—Improvements in cleansing silk, hair, wool, yarn,
and textile fabrics.

463. David Jones, Green Hill Villa, Ragland, Monmouthshire—Certain improvements
in obtaining and applying motive power.

464. George H. Spencer, Heathersage, near Sheffield—Improvements in the manufacture
of card surfaces employed in carding cotton and wool.

465. Samuel Walsh and John H. Brierley, 25 Noble-street, Cheapside—Invention for

colouring and graining skins of leather on one side, and japanning them on the
other side.

466. Thomas G. Messenger, Loughbnro', Leicestershire—Improvements in boilers.

467. Robert B._ Jones, Limerick—Improvements in cooking apparatus.

468. Joseph Scudamore, Mitcheldcan—An improvement in domestic stoves or grates.

469. James Warburton, Addingham, near Otley, Yorkshire—Improvements in machi-
nery for combing wool, cotton, and other fibres.

470. Henry Loveridge, Wolverhampton—An improvement in feet, hip, and slipper
baths, also in bases for shower-baths and basins for washing, and other purposes.

471. William Sangster, 75 Cheapside—An improvement in the manufacture of umbrellas
and parasols.

472. Samuel R. Samuels, Nottingham—Improvements in weaving fabrics.

473. Charles Brook, younger, Meltham Mills, and Joseph Hirst, Wilshaw, both near
Huddersfield—An improvement in finishing yarns of wool or hair, and in the
finishing of woven fabrics or piece goods.

Recorded February 25.

474. Louis Normanby, 67 Judd-street, Brunswick-square—Improvements in the mode
of constructing and fixing the rail of railways.—(Communication from Louis
D'Aubreville, Paris.)

475. Bennett J. Heywood, Dublin —An improved holder for leads, slate, and other mark-
ing materials, applicable also as a case for other articles.

476. Frederick Kersey, 5 Laurie-terrace, St. George's-road, Southwark—An improve-
ment in the manufacture of drain pipes.

477. Joshua Murgatroyd, Heaton Norris, Lancashire—Improvements in steam boilers.

47S. Robert Hawthorn and William Hawthorn, Newcastle-upon-Tyne—An improved
arrangement of steam-pump.

479. Charles lies, Birmingham—Improvements in pointing hair pins, and in making up
hair pins for sale.

480. Charles F. Claus, Latchford, Cheshire—Improvements in metal shipbuilding, ap-
plicable also to steam-boilers, bridges, and other structures in which metal plates
are used.

482. Charles D. A. J. Planque, Pont St. Maxence, France—Improvements in the manu-
facture of fecula.

483. Joseph Marzolo, Padua, now residing in Paris—Invention of an impressible me-
chanism reproductive of movements, and applicable to weaving and other looms,
and for industrial purposes.

484. Edward Slaughter, Avonside Ironworks, Bristol—Improvements in the fire-boxes
of locomotive and other steam boilers.

Recorded February 26.

485. John Barrow, jun., Manchester—Improvements in the manufacture of soda, sul-

phurous and sulphuric acids, carbonic acid, chlorine and muriatic acid, and appa-
ratus used therein.

486. James P. Joule. Manchester—Certain improvements in steam-engines.
487. Samuel Henn and Thomas Haddon, Gibb-street Works, Gibb-street, Deritend,

Birmingham—Improvements in the mode or modes of forming or making the
heads of ornamental nails, when such heads are formed of a different metal or
metals from the shanks of the same.

488. George Coats, Glasgow—Improvements in partitions or "brattices" for coal mines
and other underground works.

489. Fernand R. Pfnor, Darmstadt, Great Duchy of Hesse-Darmstadt—Certain improve-
ments in looms for weaving.—(Communication.)

490. James Steedman, Albany-street—An improvement in piano-fortes.
491. John Comes, Swan-lane—Improvements in machines for washing and churning.
492. Philip Schafer and Frederick Schafer, Brewer-street—An improved apparatus for

damping gummed stamps, tickets, labels, and envelopes.
493. Francis Thompson, Sheffield—An improvement in skates.
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494 Richard A. Brooman, 166 Fleet street—Invention of a composition or compositions

to be used as a substitute for hops in brewing.—(Communication from A. Bochler

and P. P. Quantin.)
496. George Parry, Ebbw Vale Iron "Works, Monmouthshire—An improvement in the

puddling and refining of iron.

496. Isaac Reckitt, George Keckitt, and Francis Reckitt, Kingston-upon-H nil—Improve-
ments in the manufacture of starch, British gum, and size.

497. George T. Bousfield, Sussex-place, Loughborough-road, Brixton—Improvements In

power looms.—(Communication.)

Recorded February 27.

498. Gabriel M. T.egrand, Paris, and 4 South-street, Finsbury—Certain improvements
in graining and chequering skins and woven tissues.

499. Peter Armand le Comte de Fontaine-Moreau, Paris, and 4 South-street, Finsbury

—

Invention of a new cicatrizing preparation.— (Communication.)

500. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow— Improvements in the

treatment of hard india-rubber, for the purpose of rendering the same applicable

to the manufacture of pens, tubes, springs, and other similar articles.—(Commu-
nication from Charles V. Steinlen. Paris.)

502. William Exall, Reading—Improvements in the manufacture and arrangement of

sawing machinery.
5(3. Edward E. Allan, 376 Strand- Improvements in the permanent way of railways.

504. Alexander Inglis, New River Head, Clerkenwell—An improvement in the manu-
facture of flexible buttles or cases for containing colours, and other fluids and
6emi-fluids.

505. Thomas T. Jopling, Bishop's Wearmouth, Durham—An improved construction of

water meter.
Recorded February 28.

506. Francis P. Walker, Manchester— Improvements in machinery for cutting hay,

straw, and other vegetable substances.

507. William Thomson and Charles Wilson, Birmingham—An improvement or improve-

ments in buttons, and in attaching the same to articles of dress.

508. John Smith, Derby— Improvements in water-gnages for steam-boilers, which
improvements are also applicable to cocks used for steam and other purposes.

509. Isaac Westhorp, London—Improvements "in concentrating milk, and in obtaining

concentrated extracts from tea, coffee, and chocolate.—(Communication.)

510. Philip D. Margesson, Woolwich—Improvements in the manufacture of iron from

iron oretr:

511. Charles Frow, Wakefield—Improvements in furnaces for steam boilers and other

purposes.

512. John Fowler, jun., Havering, near Romford, Essex, and David Greig, Barkingside,

same county—Improvements in ploughing and tilling land.

513. Elisha T. Archer, Cedar Cottage, Wandsworth—Improvements in envelopes for the

transmission of letters or parcels.

514. Charles Alexandre de Fonbonne, Paris—Improved apparatus for the manufacture

of coke and for blasting, also for the production and extraction of illuminating

and combustible gas, as well as ammoniacal and bituminous matters, part of

such apparatus being applicable to the consumption of smoke.

515. Pierre L. Grosrenaud, St. Etienne, France—Certain improvements in apparatus or

furnaces for melting and puddling metals.

516. Richard A. Brooman, 166 Fleet-street—Improvements in treating bituminous shale,

boghead, mineral, and other like schistous bodies, in order to obtain various

commercial products therefrom.—(Communication from Pierre G. Barry.)

Recorded February 29.

517. James Logan, Liverpool—Improvements in pumps, which improvements are espe-

cially applicable to bilge pumps on board ships and steam vessels.

518. John Bnerlcy, Blackburn, Lancashire—Improvements in machinery or apparatus

for twisting and doubling yarns for mule-banding and similar purposes.

519. John Markett, Hastings, Sussex— Improvements in the manufacture of envelopes.

520. John Graham, Aughton, Lancashire— Improved machinery for cleaning and dress-

ing rice and other grain.

521. John Greenwood, Rawdcn, near Leeds—Improvements in heating water for the

supply of steam boilers.

522. Foster Connor, Belfast—Improvements in looms for weaving.
523. Charles Barlow, 89 Chancery-lane—Improvements in machinery for cutting cloth

and other textile fabrics.—(Communication.)
524. William A. Turner, 125 Wood-street, Cheapsido—Improvements in the manufac-

ture of elastic tubing.
Recorded March 1.

526. William Clark, Upper-terrace, Islington—Improvements in cutting or shaping
trousers.

627. Robert F. Miller, Hammersmith—An improved omnibus.
528. John Reading, Birmingham—New or improved fastenings for attaching watch-

keys, seals, watches, lockets, articles of jewellery, and ornamental articles of

dress in general to chains, and for securing the catches of brooches.

529. Henry A. Dewar, Aberdeen—Improvements in conveying or transmitting motion
for effecting mechanical operations.

530. John H.Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in looms for

weaving.—(Communication from Gustave Borneque, Bavillers, France.)
531. Paul R. Hodge, 4 Albion-grove, Islington—Improvements in the method of lighting

domestic fires.

632. Louis Uytborck, Brussels—An improvement in locomotive and other tubular boilers
in which steam is generated.

533. Alfred Francis, Encomb-terrace, Wandsworth-road—Certain improvements in the
manufacture of a composition applicable as a cement or plaster, and to other
purposes.

534. Ferdinand Kaselowsky, Bielefeld, Prussia—Improvements in winding yarns and
thread of flax and hemp in spinning and twisting machines.

635. Cyprien M. Tessio" du Motay, 24 Rue Fontaine St. George, and Jean J. Fontaine,
19 Rue Paradis-Poissonniere, Paris—Improvements in treating cast-iron.

536. William Chapman and John H. Teager, Ipswich- Improvements in apparatus for

cooking animal and vegetable substances, and for heating steam closets.

Recorded March 3.

538. Robert Mnynard, Whittlesford, Cambridgeshire—Improvements in machinery for
cutting and separating agricultural produce.

539. Adolphus Oppenheimer, Manchester—Certain improvements in machinery or ap-
paratus for stretching or distending velvets and other piled goods or fabrics, lor
the purpose of cutting the pile of such goods.

640. James Wallace, jun., Glasgow—Improvements in bleaching, washing, cleansing,
and drying textile fabrics and materials.

641. Julius Homan, Milk-street, Cheapside—An improved mode of driving sewing
machines.

642. John Aspinall, Limehouse—Improvements in machinery for curing sugar, or ex-
tracting moisture therefrom, applicable to separating liquids from solids.

643. John E. Hodges, Leicester— Improvements in machinery for the manufacture of
looped and textile fabrics.

544. John Venables, Bursletn, Staffordshire— Improvements in ornamenting articles

made of clay and other similar plastic materials.

545. John E. Hodges, Leicester—Improvements in machinery for the manufacture of

looped fabrics.

Recorded March 4.

546. Edward Poitiers, Manchester— Invention for the application of a new material or

materials for the manufacture of brushes, and for other purposes, and fur im-
provements in the manufacture of street-scavengers' and similar brooms or

brushes.
547. Louis Codde\ Paris, and 4 South-street, Finsbury—Invention of a system of sub-

marine communication.
648. Richard A. Brooman, 166 Fleet-street—An improved fabric suitable for ladies*

garments.—(Communication from Marguerite Constant, Paris.)

549. Thomas Lambert, New Cut, Lambeth—Improvements in apparatus for regulating

the drawing off of water and other fluids.

551. Martin Samuelson, Hull—Improvements in screw propellers.

552. James Piatt, Oldham—Improvements in machinery for spinning, doubling, and
winding cotton and other fibrous materials.—(Communication.)

553. George Lodge, elder, John Ogden, and George Lodge, younger, Leeds—Improved
apparatus for effecting the consumption of smoke in steam boiler and other tur-

naces.
Recorded March 5.

554. Samuel Clegg and John Kay, Padiham, near Burnley, Lancashire—Improvements
in machinery or apparatus for warping yarns.

555. Richard D. Kay, Accrington, Lancashire—Improvements in the manufacture of
fabrics from fibrous materials.

556. William Billington, Great George-street, Westminster—An improved method of

treating wooden railway sleepers.

557. Samuel Last, Oxford-street—Improvements in trunks or portmanteaus, and an
improved lock for the same.

558. Charles Morgan, Cwm Aman, near Llanelly, Carmarthenshire, and Charles R.
Vickerman, Kilgetty, near Saundersfoot, Pembrokeshire—An improved prepa-
ration of fuel, and the application of the same to steam-boiler purposes.

559. William Green, York-street, City-road—Improvements in ornamenting and water-
proofing fabrics.

Recorded March 6.

SCO. Thomas B. Sharp and Thomas Forsyth, Manchester—Improvements in coupling
railway rolling stock.

662. Henry D. Pochin, Salford, Lancashire—Improvements in the manufacture of alumi-
nous aud silicious compounds.

$&" Information as to any of these applications, and their progress, may be had on appli-
cation to the Editor of this Journal.

DESIGNS FOR ARTICLES OF UTILITY.

Registered from Feb, 15th. to March 12th.

P. & F. Schafer, Brewer-street, Golden-square,—" Travelling bottle
and glass."

F. Allies, Worcester,—" Winch-reel, with check."
S. Dixcn & E. Eyres, 17 Savoy-street, Strand,— " Improved cap for

travelling bags."
Sampson, Mordan, & Co., City-road,—" The combined copying

press and inkstand."
Wm. Sawney, Beverley, Yorkshire,—" Cliver or hariff apparatus."
Butterworth & Co., 2 New Dover-street, Southwark,—" Improved

elastic boot fastening."

James Flanagan, Manchester,—" Improved shirt neck-band or
collar."

John Clayton, Denton, near Manchester,—" A stove or furnace for

heating hatters' irons."

Feb. 15th, 3810

18th,

27 th,

3S11
3812

[arch 4th, 3813

6th, 3814
3S15

lltb, 3816

-12th, 3817

Jan. 2Gth, 738
28th, 739
31st, 740

Feb. 2d, 741
5th, 742
7th, 743— 744

745
14th, 746
15th, 747
16th, 748
19th, 749
20th, 750
21st, 761

DESIGNS FOR ARTICLES OF UTILITY.

Provisionally Registered.

F. Cornwall, Birmingham,—" Grate."
R. Newton, Birmingham,—" Envelope,'
J. Wilson, Welbeck-street,—" Shirt-front."

Butterworth & Co., Southwark,—" Boot-fastening."
W. H. Bowers, East-road, City-road,—" Railway buffer."
W. D. Gray, Old Kent-road,

—

" Spring-stopper."
G. Neall, Northampton,—" Gas-stove."
T. H. Roberts, Plymouth,—" Apparatus for cleaning casks.'
J. F. Sharpin, Scarborough,—" Blind-guard."
A. Ross, Newington,—" Shawl."
E. Wood, Islington,—" Ever-pointed pencil."
W. B. Flint, Birmingham,—" Shutter-fastener."
A. Moseley, Fulham,—" Tobacco-pipe."
E. Collier, Gray's-inn-road,—" Arm-sling."

TO READERS AND CORRESPONDENTS.
COSLMENCEMENT OF THE NlNTH VOLUME OF THE "PRACTICAL MECHANIC'S JOUBNAL."—

The present Part, No. 97, commences the ninth annual volume of this work. The entire
set of eight volumes may now he had from any bookseller, in cloth, lettered in gold, price
14?. each ; or the whole 96 Parts may be purchased, as originally published, at Is. each.
The eight volumes may also be had, handsomely bound in half calf, in four double
volumes, with the Plates bound separately to correspond. Price 31s. 6d. for each double
volume and volume of Plates. Volume 8 contains 27 quarto pages of Copperplate Engrav-
ings and 500 Engravings on Wood, with 296 pages of Letterpress.
Enlargement of the " Practical Mechanic's Journal."—In future the Monthly

Parts of this Journal will consist of twenty-eight quarto pages, being an increase of four
pages upon the present size. This addition to its size will be without any increase in
price, and it will enable us largely to enhance the value of the work in its especial
features as a book oi' reference for the Inventor and the Patentee, and all connected
remotely or nearly with industrial and scientific pursuits.

J. P. Shawbury.—A little study of such mechanical works as those of Moseley or Willis
would give our correspondent what he obviously wants—a knowledge of a good many first

principles. Briefly we may say, that there is no theoretical difference between straps
and wheel gearing—that a long strap has advantages— and that a large pulley is always
most efficacious. A machine-maker is the best authority for his "slide-rest" query.

J
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SOME POINTS IN THE LAW OF PATENTS AS RELATING
TO SPECIFICATIONS.

By the Authors of the Patentee's Manual.

A number of old and well-known things—such as implements, .da-

chines, or parts of machines—may be combined so as to form a new and

useful instrument or machine ; and a patent obtained for such combina-

tion will be ralid, care being taken that the specification does not claim

the old parts as well as the novel combination. " If," said Gibbs, C.J.,

to the jury, on trying the case of Bovill v. Moore,*—" if a patentee has in

his specification asserted to himself a larger extent of invention than

belongs to him—if he states himself to have invented that which was

well known before—then the specification will be bad. If a patentee

has only invented an improvement, then his specification by which he

claims the whole will be bad. If, on the other hand, he has invented an

engine which consists of a perfectly new combination of parts, although

all the parts were used before, yet he will be entitled to support his

patent for a new machine. If a combination of a certain number of

these parts existed up to a given point before the date of his patent, and

if the patentee's invention sprung from that point, and added other com-

binations to it, then his specification, stating the whole machine as his

invention, is bad."

It may be that all the parts of an invention, taken separately, are old,

the patent being obtained only for a novel combination of them. In pre-

paring his specification for snch an invention, the patentee must be careful

to separate what is old from what is new. He must limit his claim to the

new combination, and most distinctly disclaim the old parts. An excel-

lent illustration of this proposition will be found in the case of Tetley v.

Easton,f which came twice before a jury, and on both occasions the

plaintiff failed by reason of inattention to this rule. His patent was for

improvements in machinery for raising and impelling water. The speci-

fication described a great number of mechanical contrivances tending to

effect the object in view, and concluded by claiming, as the patentee's

invention, the several contrivances, " both when all used in combination,

and when used severally." It was shown, on the trial of the first action

for an infringement, that several of these contrivances were old; and

with regard to one in particular, which the defendants were charged
with infringing, that a person named Hales had previously procured a
patent for something substantially the same. The jury thereupon found

a verdict for the defendants upon issues which raised the question of the

novelty of the plaintiffs invention. Subsequently to this trial, the

plaintiff entered a disclaimer as to several parts of his specification, and
brought another action against the same defendants. The jury again
returned a verdict for the defendants. A rule to set aside the verdict,

and for a new trial, having been obtained, the legal questions came on
for argument before the first Court. It appeared that the amended spe-

cification described a centrifugal pump, composed of a hollow wheel,
revolving within a case, furnished with pipes for conveying the water.

This wheel was not stated to be old, nor was it disclaimed. The speci-

fication claimed generally the machinery for raising and impelling water.
It also claimed the application of the inventions before mentioned, " both
when all used in combination, and when used severally." It was held
that the hollow revolving wheel was thereby claimed, and as this was
an old invention, the specification was bad, for the patentee had de-

scribed the wheel as part of his own apparatus; and if he had not in-

tended to claim it, he ought to have disclaimed it.}

The specification, under a patent for an improved turning-table for

railway purposes, after describing the machinery, claimed as new " the
improved turning-table as hereinbefore described." This was held to be
a claim of the parts, as well as of the combination forming the improved

• Dav. C. P., 361.

No 88.—VoL IX.
t Maerory's Patent Cases, 48. t Ibid, 82.

turning-table. For if parts are described, and the invention of them is

not disclaimed, they will be considered as claimed.* When a patentee

is preparing his specification, it is of great importance that he should

keep this proposition in mind. Now it appeared, on the trial of an action

for an infringement, that no part of the machinery was new, except

certain suspending rods. It was held that the specification was defec-

tive, by reason of its not distinguishing what was old from what was

new. " Every patentee," said Jarvis, C.J., " must, in his specification,

describe the nature of his invention in such a way as that those who read

it with common, ordinary understanding, and fairly read it, may see and

understand what is new and what is old."f

The case of Kay v. Marshall may be cited as an instance of the fatal

effect of a specification claiming too much. The inventions claimed

were two. First, certain new machinery for macerating flax; and,

secondly, improved machinery for spinning flax. The first invention

would very well have supported the patent separately considered. It

was that part of the specification which described the second invention

that broke down. The so-called improved machinery, considered in

itself, and apart from its application, was shown to be wanting in novelty,

aud hence the patent fell to the ground. Had Kay, instead of claiming

the invention of improved machinery, claimed only the invention of a

combination of a known process of wetting flax, with the use ot known

machinery for spinning the same, certain parts of such machinery being

at a given distance from each other, the patent would, doubtless, have

been held good. The combination was new, although the process and

the machinery were old. The invention was one of great value, and if

the specification had been rightly framed, the patentee might have had

the benefit of it, without suffering the anxiety and expense of litigation

in the common law courts, the Court of Chancery, and the House of

Lords. It has been frequently decided, that if the specification leaves

it doubtful what the patentee claims, the patent is bad. A specification

cannot be allowed to use equivocal language.!

Several of the cases we have cited in the " Patentee's Manual" show

that, when the specification omits to state matters essential to the pro-

duction of the promised effect, the patent will be rendered void. We
shall now show that, if the specification contains language calculated to

mislead as to an important part of the patented process, as where it con-

tains positive misdirections as to the mode of operating, the patent will

likewise be void. In Beard v. Egerton,% the specification of a patent for

the invention, known as Daguerreotype, came to be examined in court,

on an action for an infringement of the patent. One passage to which

exception was taken was this :—" It is considered indispensable that,

just before using the plates in the camera, or the reproducing the design,

to put at least once more some acid on the plate, and to rub it lightly

with pounce." Now, it was proved that the application of the acid and

pounce just before using the plates would have the effect of destroying

the sensitive surface previously produced, and essentially necessary to

the accomplishment of the object in view. The Judge who tried the

case held that, though a skilful person might perceive the patentee did

not intend that this direction was to be literally taken, and exactly pur-

sued, yet the misdirection was too palpable, according to the ordinary

use of the words, to allow of the specification being held good. The
public, he added, was not bound to read the whole specification, in order

to discover a modified meaning for a particular passage or expression.

A person in a situation to use the invention should be enabled to under-

stand the specification, without being called upon to apply any reasoning

as to the construction of the terms used.

On the trial at Guildhall, in July, 1853, of Palmer v. Wagstaff, in

an action brought by a candle manufacturer for an infringement of a

patent for improvements in the manufacture of candles, it was alleged

* Tetley v. Easton. Maerory's Patent Cases, 87.

t Holmes v. London and North-Western Railway Company. Maerory's Pat. Cases. 13.

t Hastings v. Brown, 22, Law J. Rep., 161, Queen's Beiich. § 19, L. J. (C.P.), 36.

E
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that the specification contained a positive misdirection as to the position

in which the wicks were to be placed in the process of manufacture.

The object proposed was the production of a candle requiring no snuffing,

by using two or more plaited wicks, arranged in such a manner that

they would separate and bend outwards as the candle was burned. Now,

it was shown that if the directions of the specification were followed, the

candle would require lighting at the bottom, instead of the top. If

lighted at the top, the wicks converged, instead of diverging, and pro-

duced a long snuff. The Judge (Pollock, C.B.) told the jury that this

was a serious mistake, and though the verdict was given against the

plaintiff upon other points than those connected with the validity of the

specification, there is reason to suppose that this instrument could not

have been supported.

It has also been decided, that if two methods of doing a thing are

described in the specification, and by one of these it cannot be done, the

specification is bad.*

It is the duty of the Judge, at the trial where a specification comes into

question, to explain to the jury what that instrument directs to be done,

and it is for the jury to say whether, upon the evidence, the promised

result will be obtained by pursuing those directions.^

A court of law will not insist upon accuracy in minute and unimpor-

tant matters ; it will not insist upon strict logical correctness ; it will over-

look such evident errors as the mention of " unponderable substances." J

All it requires is, that the patentee shall make his meaning clear, and

that his language shall be intelligible to the persons to whom it is ad-

dressed.

A patentee will not be allowed to make large, grasping, speculative

claims to matters of which he was ignorant at the date of his patent. In

the specification under a patent for improvements in machinery for raising

water, the patentee said, " If any gases or elastic media other than

atmospheric air arc used, with which to charge the case [part of the

machinery], I claim the sole right to do so." Pollock, C.B., who tried

an action brought for infringing this patent, remarked upon this passage,

that he had no hesitation in saying that, in point of law, the patentee

bad no right to make such a claim, and he went on to state that the law

would not permit a patentee to claim more than he has invented. " It

will permit him to claim that which he has invented by means of suc-

cessful experiments or otherwise, and which he has given to the public,

but not that which is the mere subject of his speculation or imagination,

or of his endeavouring to grasp more than he is entitled to. I think we
are bound to give, as far as possible, the fullest effect to an invention

;

but, on the other hand, I think we are also bound to oppose the endea-

vours to make a patent grasp at and embrace a number of matters that

were never in the head of the inventor."

In another part of the specification, the patentee described a wheel

with straight arms, and then he said, " I propose to construct the wheel

of every variety of configuration, so long as it is constructed with a

channel in the interior." The defendant had made use of a wheel with

bent arms, and the patentee treated this as an infringement, although he

admitted that at the time be obtained his patent he had never thought of

bent arms, and also that curved arms almost trebled the effect of the

machine. The Judge told the jury that the patentee's claims to every

shape of arm would not stand. To hold that it was good, would be to

reward a man who had rashly and ignorantly taken out a patent on a

subject be had not appreciated. The same learned Judge, when presiding

at the trial of Stevens v. Keating^ an action for infringing a patent for

processes for combining materials to form cements, said, with reference

to that part of the specification which was held to claim the use, not

only of a particular acid, but of all acids which might succeed, that no

•The Queen v. Cutler, Macrory's Patent Cases, 137. Beard v. Eeerton, 19, L.J. R
(N.Si, 88, c.P.

t See what fell from Cresswell, J., in Beard v. Egerton, 19. h. 3. R., (N.S.), 3G, C. P.
1 Chief Baron Pollock's illustration in Tetley v. Easton, Kisi Prius.

1 8, W.P.C, 18*.

patentee could be allowed to make such a claim, and to say, whereas

other substances will succeed, I claim them all.

The existence of a patent for a certain application of a given thing

(which thing is not new), will not vitiate a subsequent patent for another

application of the same tiling, provided that the two applications are

perfectly distinct, and that the second application is not in any way

embraced by the specification under the first patent. One Vaucher took

out a patent for an improvement in packing hydraulic and other ma-

chines by means of a lining of soft metal, whereby certain parts of the

machines were rendered air-tight and water-tight. It was subsequently

discovered by one Newton, that the same material, soft metal, could he

usefully employed in diminishing the friction of machinery in rapid mo-

tion, and in preventing the generation of heat, by applying it to the

surfaces in contact. It was held, in an action for an infringement of

Vaucher's patent, that the two applications of soft metal were essentially

different, and consequently that Newton's invention was new, and his

patent good.*

GROOVED SURFACE FRICTIONAL GEARING.

A well-constructed pair of toothed wheels, working smoothly and

almost noiselessly, is always most interesting to the mechanical engineer;

but it is a constructive result of by no means easy attainment. Such a

combination is always liable to noise and jar, whilst it involves weighty
details, liability to fracture, from the whole strain coming laterally upon

the comparatively slight areas of the teeth ; and great cost of production,

from the nicety of shape and proportion which the teeth must necessarily

possess. It is for these reasons that the millwright resorts to any con-

trivance which will enable him to transmit motion from one shaft to an-

other, rather than appeal to wheel-work, where there is any possibility of

accomplishing the required end without it. For light work, belt-pulley

gearing, and plain frictior.al contact surfaces, are obviously oftener

employed; but there are many reasons why neither of these systems will

answer, in most cases, where a heavy strain has to be passed.

It was whilst experimenting upon some ideas for obtaining rapid and

effective reversing movements of machinery,+ that Mr. James Robertson

of Ardrossan hit upon a new modification of frictional surface, which,

with all the smoothness of action of the ordinary buff-wheel, possesses

the most powerful frictional contact that the heaviest operations can

demand. This simple contrivance we now illustrate under three several

forms. Instead of toothed wheels, or plain frictional surface pulleys,

Mr. Robertson employs pulleys or discs, the acting contact surfaces of

which are grooved, recessed, or corrugated, with the view of increasing

the actuating contact between the driving and driven parts. As an

example, if it is intended to apply the invention for driving the shaft of

a screw propeller, the main shaft of the engine has upon it a large driving

pulley, of a sufficient breadth on the face to carry the strain passing

through it; this face, or circumferential area, being annularly grooved,

instead of being plain, as in a common pulley. The actual transverse

section of the face of the pulley may be varied in many ways, always

preserving a species of serration of greater or less acuteness, pitch, or

inclination. That is to say, the transverse section of the pulley may
present external edges, with plain, even ridges and furrows, of greater

or less acuteness of angle—as in fig. 1—where two pulleys of this kind

are represented as in working gear; or the inclined surfaces of such

ridges and furrows may be continued only

for a short distance from their apices, and Fi S- *

then completed in straight lines in the plane

of the pulley, as in fig. 2. Or, the trans-

verse section may be a regular undulation,

presenting, in its length across the pulley's

face, a series of inclines. The pulley upon

the screw-propeller shaft has its surface

formed in a precisely similar manner, so

that, when the two pulleys are geared to-

gether, the ridges of the one enter the

furrows or recesses of the other ; and suffi- Fig. 2.

cient lateral connecting pressure is applied,

to cause the two sets of opposed inclines to have a good hold, or " bite,"

upon each other.

Fig. 3 is a front view of an arrangement of this frictional gearing, as

applied under its simplest form, for obtaining a quick speed of a driven

* Vaucher v. Newton, 6, Exch. Rep., 859. t See p. 271, for March last, Vol. VIII.



THE PRACTICAL MECHANIC'S JOUKXAL. ai

shaft ; the pulley,

driven shaft. I\
system of " annular-incline

A, being the driver, and b the driven pulley, on the
'. 4 is the edge view of the arrangement. Such a

gearing is applicable for all or most of the

purposes to whieh toothed gearing is at present applied ; and it may
also, in some instances, supersede belt work.

Screw-propeller gearing, as we have here represented it, does away
with the essential evils of the common toothed gearing, as the motion of

the engine crank shaft is thus communicated to the propeller shaft with-

out any jar, noise, or liability to fracture. The V's, or angular grooves,

are turned out to an angle of about 70
s

, doubling the linear contact

across the face of the wheel, and at the same time producing a side con-

tact, instead of the infinitesimal line, such as is obtained in the driving

wheels of locomotives, and other ordinary frictional arrangements. This
is due to the ridges of one wheel working, with a wedging action, into the

grooves of the other. A very slight amount of power answers for holding

the wheels in gear, as practical experiment has shown that this frictional

contact is much more powerful than, in the absence of special investiga-

tion, we should naturally expect it to be.

Fig. 5 is a plan of the driving and reversing action of a planing

machine, fitted with gearing of this kind; and fig. 6 is a face view of
the actual frictional wheel and its appurtenances. In this instance, A
is the first-motion belt pulley, fast on the end of a short shaft, carrying
in its inner end a small grooved frictional pulley, b. This pulley is

disposed in the annular space of the large double-rimmed pulley, c, on
the shaft of the pinion which gears with the long table rack for traversing

the work. The large pulley, c, has its outer rim grooved internally,

and its inner one externally; and the driving-pulley, b, being somewhat

Fig. 6.

less in diameter than the width of the annular space thus formed, it can

revolve freely, without driving the large pulley in either direction, if

retained in the centre of the annular space, whilst it simply requires a

slight, and almost imperceptible traverse, to one side or the other, to

drive the pulley, c, in one direction or the other. This necessary shift

is obtained from the eccentric action frame, d, which carries the bearings

for the shaft of the driving pulley, b. This frame is itself supported in

bearings, the axial line of which is slightly out of line with the axis of

the pulley shaft; and it has a short shaft, extending beneath the planing

table, to carry, at its opposite end, the usual reversing lever for the

adjustable catches of the table. In this way, as the catclres knock the

lever over from side to side during the reciprocatory action of the table,

the frame, d, correspondingly shifts the pulley, b, into gear with the

outer or inner rim of the pulley, c, giving the continuous reversing action

required, with the slow speed for the cutting, and the quick one for the

return.

The view, fig. 6, also illustrates an arrangement which may be found

useful for screw-propulsion, the pulley, c, in that case being the driver,

and b the driven one. In this case, the pulley, b, would be placed with

its axis somewhat out of a vertical line, passing through the axis of the

main driving pulley, so that in action the driven pulley will always have

a tendency to roll down the incline of the internally-grooved rim, and

thus ease the strain upon the shaft bearings. Very simple apparatus

will enable the engineer to reverse the screw-propeller, without reversing

the engines.

Fig. 7 is an end view, in perspective, of a double-screwing machine,

arranged with this gearing.

Fig. 7.

Fig. 8 is a detailed side view, and fig. 9 a plan of an arrangement on
this principle, for giving a vibratory or partial rotatory action to a
lever, such, for example, as the working lever of a punching or metal

shearing machine, and not unlike the action of the hammer which we
illustrated at page 272 of our last volume. The lever, a, which turns

upon the centres, e, is formed with an arm, c, in which is a segmental
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aperture, d, having inner and outer frictional surfaces, described with
radii from the centre, b. In this aperture, d, there works a continuously

revolving pulley, e,
FiS- s formed with a fac-

tional surface, to act

upon the segmental
arm, c. The shaft,

F, of the pulley, e, is

passed eccentrically

through bushes, G,

by turning which, in

their stationary bear-

ings, the pulley is

brought into contact

with either the inner

or outer frictional

surface of the aper-

in one direction or the
tore, d; and motion is given to the lever aother, accordingly, the difference in the lengths radius of the two

pj „ sides of the aperture

rendering the motion
imparted quicker in one

direction than in the

other. Several of these

machines are now in

operation.

In all arrangements
of this contrivance for

reversing purposes, any
required difference of

speed may be obtained

between the back and
forward motions ; and
in situations where a

belt from a pulley on
the main gearing can be led down direct to the machinery to be driven,

no loose pulley or counter shaft is necessary.

THE SOCIETY OF ARTS EXHIBITION.

This "annual" has been in full bloom for the eighth time during the

dull month from which we have just emerged into flowery May. As in

former years, it has presented us with the material realization of much
of the past year's inventive conceptions, and it, therefore, deserves some
attention at our bands, as the practical exponent of growing improve-
ments.

The catalogue, which retains the form given to it last year, consists

of 50 pages, and gives the list of articles as '223, being a falling off of

very nearly one-third as compared with last year's collection.

One of the nicest, although not the most novel, things in the exhibi-

tion, is the "Relievo Leather " ornamental work by Messrs. Leake & Co.

of Warwick Street, Regent Street. Leather treated in this way is made
to assume the most intricate decorative forms, of all the kinds to which
wood-carving or plaster moulding can be applied. We have before us

some admirable examples of this elegant art, in the form of floral orna-

ments, foliage and fruit, busts and medallions. In one of the heads, the

amount of projection from the flat is about 2 J inches, and, of course, full

of undercut parts; yet the head comes out with a beautifully bold

sharpness, like the finest carving in wood. In a panel ornament of a
grotesque head supporting foliage and fruit, 15 inches by 6 inches, a still

greater display of the extreme accuracy of the process is made. Here
undercutting of every possible kind is worked out widi the fullest and
richest effect.

The mode of execution appears to be the pressing of moistened and
chemically treated leather into moulds, the outer or hair side of the
leather being the ornamental face. A drawing of the stern end of her
Majesty's dining saloon in the Victoria and Albert yacht, recently

decorated in this way by the Messrs. Leake, well illustrates the invention

in its complete and combined application. The panellings between the

stern windows are floral pendants of extreme richness, and all the cor-

nices and decorative mouldings throughout the saloon are elaborately

worked out in this way, at a cost, we should suppose, marvellously less

than wood carving, which it so admirably counterfeits. Another favour-

able example of the art, is a cheffonier with all its panels, pillars, capitals,

and mouldings produced in this way, for a merchant of Glasgow.
This leather work must be far more durable than the carving which

Fig 1.

Fig. 2.

it imitates, and certainly much more so than any ordinary moulded
work, inasmuch as it is so peculiarly hard and tough, that it will stand
any moderate amount of rough usage without injury.

Mr. F. J. Emery, of Cobridge, Staffordshire, exhibits a model of a
safety mine-shaft apparatus, of which fig. 1 is a sectional elevation.
The object of this invention is to prevent the descent of the cage when
the hauling rope gives way. The sides

of the shaft are fitted with vertical timber
guides, which are embraced by clips or

lugs upon the cage, and keep the cage
steady during its descent. The timber
guides are grooved to receive iron racks cast

in lengths, and extending from the top to

the bottom of the shaft. Upon the top of

the cage spur-pinions are fitted so as to

gear into the racks, and have fixed to

them small ratchet wheels. Palls carried

upon the top of the cage are adapted to

these ratchet wheels, being pressed towards
them by springs; the palls, however, only
come into action when the hauling or

suspensory rope breaks, being at other

times held clear of the ratchet wheels by
chains connecting them to the suspensory
rope. When the suspensory rope breaks,

the pinions are prevented from turning by
the palls and ratchet wheels, and the cage
is consequently supported by the teeth

of the pinions thus fixed in the racks.

The pinions and palls are carried upon
sliding plates, so that they can be shifted outwards or inwards to cause
them to take a firmer hold of the racks, or to take them altogether out
of gear therefrom.

Fig. 2 is a partially sectioned elevation of an equilibrium pressure

guage, by Mr. Rickett of the Watling Iron Works, Stony-Stratford. In
this guage which is extremely simple in con-

struction, mercury is the medium employed for

balancing the steam pressure and for indicating

the amount of that pressure at the same time.

If the steam pressure were to act directly upon
the mercury, a very high column of mercury
would be required to balance steam of great

pressure. Thus, for example, a column of

mercury 25 feet high would be required to

balance steam of a pressure of 150 pounds to

the square inch. Mr. Rickett overcomes this

difficulty by adopting a system of differential

pistons, causing the steam pressure to act on a

piston or diaphragm of small area, whilst the

pressure is imparted to the mercury by a piston

or diaphragm of considerably larger area than

that upon which the steam acts. The discs or

pistons, which are connected by a short spindle,

are attached to the sides of the

chamber by flexible diaphragms,

which allow of the slight and almost

imperceptible motion of the pistons

to take place without friction or

hindrance of any kind, so that the

slightest variation in the steam

pressure is faithfully indicated by
a corresponding change in the height

of the mercury column in the glass

tube. Our engraving sufficiently

shows the minor details of construction adopted by Mr. Rickect, the

instrument being susceptible of being made in various forms.

The Rev. E. A. Ferryman, of Wadenhoe Rectory, near Oundle, exhibits

a very simple and ingeniously contrived butter churn. Fig. 3 of our

engravings, is an end view of the churu with the apex broken away to

show the connection of the working lever with the flap or dash-board,

and fig. 4 is a side elevation partially sectioned, to show the internal

arrangement. The churn vessel is triangular, in transverse vertical

section, and is fitted with a flap or dash-board working in a vibratory

manner upon an axle running along the apex of the churn. This axle

is extended outside the churu and is connected to a cross lever by which

the flap is worked. The flap is formed with large perforations through

which the cream is forced from side to side as the churning action goes

on. In warm weather butter can be made by this churn in four or five
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minutes, and in very cold weather in twenty-five minutes, without the

application of any artificial heat. The cream is introduced through an

opening at the apes of the churn on one side, a suitable flap or cover

being hinged to the aperture. When the butter is made, the butter-

Fig. 3. Fig. 4.

"f

milk is drawn off by a cock provided for that purpose, and fresh water

being poured into the churn the churn may be worked for the purpose

of kneading the butter, which may be thoroughly effected before remov-

ing the butter from the churn. The butter may also be salted in the

churn. The butter made by this churn is so firm that it will keep sweet,

wifhour salt, for a fortnight or three weeks.

Fig 5 is a perspective view of a " safety coal-hole plate," invented by

Mr. W. West of Blenheim Street, Oxford Street. Mr. West's object is

to prevent the accidents which arise from slipping

upon the smooth iron surfaces of the ordinary coal-

hole plates which dot our city footpaths. The dif-

ficulty is overcome by adopting an iron frame or cup,

and fitting a slab of stone into it, so that none of the

iron appears on the surface except the narrow outer

edge, which is bevilled away to reduce it as much as

possible, and thereby remove all risk of slipping upon

it. In the figure a corner of the plate is broken away, to show the

manner of fitting the stone slab into its frame.

Messrs. Stanley & Eobinson of Great Turnstile, Holborn, exhibit a

simple and cheaply-constructed modification of T-square for draughts-

men. In this square, which is re-

presented in fig. 6, the straight-edge

portion is not dovetailed into and
made flush with the stock, accord-

ing to the expensive system adopted

in ordinary squares, but is simply

screwed down upon the top of the

stock. The straight-edge is also

tapered, to give it increased strength.

Made in this manner, the square is

not liable to deflect at the point, or to become warped or twisted, and
it is durable and cheap, whilst it can be easily repaired.

Mr. G. Harvey of 34 Hill Street, Knightsbridge, London, has a very
elegant portfolio for drawings or papers. Of this we engrave two views,

the portfolio being represented as closed in fig. 7, and as open in fig. 8.

The portfolio is provided with external flaps, which completely cover

the edges, and prevent the entrance of dust, whilst the flaps, being

outside, there is no uneven surface internally to mark or injure the

Fig. 7. Fig. 8.

prints or drawings. The back of the portfolio is fitted with a jointed
supporting leg, by means of which it can be set up in any convenient
inclination for the purpose of viewing the prints or drawings in a
convenient manner. The portfolio is closed by means of elastic straps
fitted to the points of the flap3, and formed with catches and a lock, by
means of which the whole i3 secured in a very neat manner. The flap

straps close over the supporting leg, and keep it close to the back of

the portfolio. When the contents of the portfolio are being inspected,

the flaps may be turned over inside the back and hooked together.

These portfolios are neat and ornamental in appearance, and they will

not seem out of place in the most richly furnished apartments.
Mr. Birch of Devonshire Terrace, Paddington, exhibits a combined

seat and desk for schools. Fig. 10 is a perspective elevation of this

duplex piece of furniture. The back of the school form or scat consists

of a board carried by two metal brackets of a peculiar bent form, and
which are hinged to the seat in such a manner that when the back is

Fig. 10.

Fig. 11.

turned over towards the front of the seat ft assumes a position in front of

the sitter proper for acting as a desk, as shown in the figure. The dotted

lines indicate the position of the board when it acts as the hack of the

seat. Shelves may he arranged below the seat to receive books or other

articles. By turning two seats opposite to each other, and by joining

the outer edges of the two boards, a very convenient table is formed with

seats on opposite sides. This combined seat and desk will be found a

very convenient piece of furniture for schools.

Messrs, J. M'Lauchlan & Son of Printinghouse Square, London, exhi-

bit some elegant specimens of a novel kind of ornamental gilding. It

has been usual to burnish some of the

prominent parts of gilded ornaments and

mouldings, in order to heighten the

effect. In the present examples, flat or

level surfaces are embellished by a bur-

nished pattern outlined by an indented

line, this system bringing the bright and

gold more effectually into contrast on the

same dead surface.

Mr. R. Levy, of Shudehill, Manchester,

exhibits a new kind of coat, which he

terms the " Companion." This coat,

which is represented in fig. 11, combines

a vest front with the ordinary coat.

The two lateral portions of the vest are

attached to the coat, and pockets, or

cases, are formed in the lining of the

coat to receive the vest pieces, when the wearer does not wish to button

the vest in front. In this manner a very convenient garment is formed,

and one which may either

be used as a coat only, or FiS- 12 -

which may be made to an-

swer the purposes both of

coat and vest.

Messrs. Moutrie & Co., of

King Street, Holborn, ex-

hibit a piano, with their

patent damper arrange-

ment. They also show a
detached portion of the me-
chanism exhibiting the internal details. This damping action is very

simple, rapid, and certain, and it is capable of adaptation to any piano

from bass to treble throughout, an advantage hitherto unattained.

Mr. J. Fenn, of 105 Newgate Street, London, has a ratchet drilling

brace, of which fig. 12 is a sectional view. The ratchet wheel upon the

drill socket is entirely covered, or encompassed, by the end of the lever,

which has a cylindrical opening turned out of it for the purpose, the ratchet
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wheel being of the full width of the lever at that end. The detent is

carried in a socket in the lever, being pressed against the ratchet wheel
by a spring. The simple and strong construction of this ratchet drilling

brace renders it peculiarly suited for heavy work, and considerably lessens

the liability to get out of order.

Mr. Fenn also shows a portable slitting and polishing apparatus for

lapidaries, microscopists, geologists, and amateur turners. Fig. 13 is a

perspective view of this in-

F1S- 13- strument, which consists of

a light frame, with a screw,

for attachment to the edge of

a table or bench. A hori-

zontal spindle, worked by a

handle, or by a treadle—the

connecting rod of which is

telescopic, and adjustable as

to length—gives motion to a

vertical spindle by means of

skew bevil wheels. The
vertical spindle passes up
into a box above the level of

the table, where it carries a

heavy leaden fly-wheel, to

render the motion regular.

Various rotatory cutting or

polishing tools can be fixed

upon the vertical spindle,

that represented in the figure

being a slitting plate for

cutting through stones or minerals. A circular Arkansas oil-stone may
also be fixed upon the spindle, for the purpose of sharpening tools, and

will be found exceedingly convenient for small fine tools, such as those

used by engravers.

Mr. J. B. Lawes, of Adelaide Place, London Bridge, exhibits Beadon's

patent gutter tile for house roofs. This tile, three forms of which are

represented in figs. 14, 15, and 16, is intended to supersede the ordinary

Fij. 14. Fig. 15. Fig. 16.

kind of roof-spouting. The tile is made of burnt clay, and is fixed to

the rafters, or to a thin batten, nailed to them, the lower part of the tile

resting on the wall. The tiles are cemented to each other laterally,

with stepped right-angled joints, rendering them solid and continuous.
These tiles are as durable as the walls themselves, and their cost being
less than that of ordinary spouting, a double economy is effected by their

use, as it saves many square feet of roofing, whether of tiles, slates, or
thatch. For agricultural buildings, where a low door or opening is

required, with a clear headway, this gutter-tile spouting is particularly

suitable. The gutter running above, instead of under, the eaves, the

headway is kept
FiS. W. clear ; and the roof

may be carried very
low down, so as to

cut off the wind as

much as possible. Of
the three forms of tile

shown, fig. 14 repre-

sents that for a con-

tinuous gutter; fig.

15 represents one
with a spout outlet

;

and fig. 16, one with

a closed or tumed-up
end.

Messrs. Hooper &
Co., of the Hay-

market, exhibit various modes of applying their patent compensating
carriage spring; and we have, in figs. 17 and 18, engraved two of these
applications, in which steel springs are combined with india-rubber
springs. The springs of carriages have generally been made strong
enough to bear the extreme weight the carriage is intended to carry, so

that when the carriage carries one person, or only part of its maximum
load, the springs do not come into action, and the movement of the
carriage is rough and uneasy.

Messrs. Hooper & Co. make Fig- 18.

their steel springs one-third the

usual weight, and employ, in

conjunction with them, a num-
ber of india-rubber rings, of

different sizes. When the car-

riage bears its smallest weight,

the smallest rings only are acted

upon ; but when the weight is increased, the small rings become elon-

gated, and the rings next in size help to bear the additional weight.
The degree of elasticity afforded by the springs is thus always propor-

tioned to the weight carried, so that the action is easy under any cir-

cumstances. The same system of india-rubber springs, of various sizes

and strengths, is applicable to railway carriages, carts, and waggons,
and to spring cushions of various kinds.

Mr. G. Turner of Mornington Place, Hampstead Road, London, exhi-

bits a collection of improved tents, marquees, and camp equipage. Fig.

19 is an elevation, partly in section, of an hospital tent, calculated to hold

Fig. 19.

Fig. 20.

52 beds easily. There are two heating stoves, the chimneys of which
serve to support the covering of the tent in conjunction with another

support in the centre. Newall's patent wire rope is used to a great

extent in the construction of the tent, and
the covering is of waterproof material.

One of the stoves is represented on an en-

larged scale in fig. 20. It is supported on
three inclined legs, and the smoke tube or

chimney rising up from the point where the

three legs come together acts as a tubular

support for the tent cover. The grate is

carried by brackets fixed to the legs, and
cooking vessels are provided of a peculiar

shape to fit round the grate and economise

space. The hood above the grate for con-

ducting the smoke to the chimney is pro-

vided with a door for the introduction upon
the fire of pans or kettles. In the smaller

circular tents, arrangements are made for

suspending hammocks radially round the

tent, these hammocks being triced up to

the cover of the tent in the daytime, so as to be out of the way.
What we have written will afford a pretty good notion of the contents

of the Exhibition, of which, however, we shall be able to give some

further notes next month.

OUTSIDE CYLINDER GOODS LOCOMOTIVE ENGINE.

By Messrs. Neilson & Co., Hyde Parle Foundry, Glasgow.

{Illustrated by Plates 187, 189, and 190.)

The reader has now before him the whole of the three large plates

illustrating Mr. Neilson's improvements in outside cylinder goods loco-

motives, as promised in our previous articles on the subject. Fig. 1 on

the plate 190, for the present month, is a complete front end elevation of

the engine in exact correspondence with the elevation and plan already

given in the March and April parts of the Practical Mechanic's Journal.

Fig. 2 on this plate is a similar view of the engine alone, with the boiler

and all its appurtenances, and the buffer bar removed to bring out and

freely develop the essential feature which this engine possesses in the
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entire isolation of the framing from the boiler. The engine, as we show
it in this view, is complete in itself; all that is wanted to make up the

whole working machine being the simple lowering of the boiler down
upon the framing. These two grand sections are thus kept so far dis-

tinct from each other as to leave each to

perform its allotted functions on the rail-

way in the most perfect manner, whilst

it is obvious that the general arrangement
of the combined partsaffords the repairing

engineer the best facilities for getting at

all the working parts, whether for cleans-

ing or repair.

The slide valve gear, and the link mo-
tion details, are peculiarly simple and
open to the examination of the driver;

and all the connections being in direct

lines, the liability to derangement is re-

duced about as far as is practically pos-

sible in a complex mechanical arrange-

ment like a locomotive steam engine.

The plan view, plate 189, shows the

whole of the valvular apparatus so clearly

as to be self-explanatory. The same
illustration also shows that important

advantages, as regards simplicity of parts

and working efficiency, are gained by an
avoidance of the use of separate angle

irons on the transverse stay framing
plates, where they are joined to the main
longitudinal framing. In these cases the

angles are turned up in the solid of the

plates, making a most simple and sub-

stantial job.

The boiler feed pumps, and all the gear

connected with this department of the

mechanism, are outside, and well open
to view. The pump barrels and clacks

occupy the spaces between the coupled

wheels, as shown in the elevation, plate

187. In this position the pumps form
an appropriate finish to the engine, in

preserving that uniformity of appearance
which, under other circumstances, they might so easily mar.
The pump plungers are connected directly, by lateral studs, to the

piston rod clutches, an arrangement far preferable to that of employing
pumping eccentrics beneath the boiler.

The general details of the other parts of the engine will be recognised
as those to which the firm of Neilson & Co. have very judiciously adhered

Fig. 2.

for some years. These details are characterised by that severity of sim-

plicity in which only is to be found that invaluable feature—economical

efficiency.

-^— itfTVT

THE WATER AND SANATORY WORKS OF ELY.

The ancient cathedral city of Ely has the great good luck to be well

watered and drained. The works, which have been carried out under
the auspices of the Board of Health, contain nine miles of public water
supply pipes, with 140 fire plugs, and as many miles of sewerage pipes.

The water is drawn from the river Ouse, into a filter bed, from which it

flows into a covered reservoir, whence it is pumped by a steam engine
through 1400 yards of pipes into a wrought-iron distributing tank,

placed 140 feet above the level of the pumps. This tank is 65 feet in

diameter, and 16 feet deep, and it can contain 330,881 gallons of water.
Its own weight is 45 tons, and that of its fluid contents 1485 tons. It
is entirely composed of quarter-inch plate iron, put together without the
aid of any inside ties whatever, and it is surrounded by a brick screen,
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and roofed over with wood covered with asphalte. Fig. 1 of our engrav-

ings is an elevation of the water tower, containing the tank, and fig. 2 is

Fig. 4. Fie. 5.

—f.'.-VA-.

a combined view, representing a quarter plan of the girder arrangement

upporting the tank, and a quarter sectional ground plan of the masonry
of the tower. It

r'g-8. Fig. 7 is situated in the

highest part of

the town, in front

of the Union
workhouse, and
forms a promi-

nent and very
attractive object

for all railway

travellers pass-

ing through Ely. Fig. 3 comprelienns a half elevation and quarter plan

of the tank in detail. The plates of which it is formed are disposed in three

Fig. 8. Fig. 9. stories, looped

round external-

ly with 1^-inch

round iron. Fig.

4 is a sectional

detail of the tank,

he part A being

the kerb on the

upper edge, and
the part b the

bottom joint, as

similarly marked
in fig. 3. Both
portions show
the fish jointing

in dotted lines.

The side, a b, is,

of course, the in-

side of the tank.

Fig. 5 exhibits

details of the

tightening joints

of the binding

hoops, there be-

ing four of such
joints in the cir-

cle. Fig. 6 gives

similar details of

the plain inter-

mediate joint

links, of which
there are eight in

the circle. Fig.

7 illustrates the

staple-holders, c,

for the retention

of the hoops in

position upon the

outside of the

tank. Fig. 8 re-

presents an ele-

vation, d, and a
top and bottom plan of one of the pillars supporting the

tank roof, as also shown in the view of the tank, fig. 3.

Fig. 9 represents the plan adopted for diminishing the fric-

tional loss in the flow of the water through the city pipes.

The figure is a diagram plan of the streets, A, B, c, D, E, f, g,

with the water pipes ramifying through them. The ordinary

Fig. 10.

mode of joining such pipes at the crossings is by the insertion of one

pipe into the other, at right angles, as shown here at f, g, an arrange-

ment which very greatly retards the flow of the water. In another

plan, not unfrequently adopted by water works engineers, the branches

are joined to the mains by curves, as at H, and this plan undoubtedly

reduces the friction when the water is running from A, along either of

the bends at h; but should the water be shut off from the part A, and be

required to flow back along the two curves, towards I, the curved por-

tions would increase the friction. To overcome
this, air vessels, as shown in section in fig. 10,

are introduced at i, and also at the ends of all

pipes which cannot be reticulated, as at j. The
advantages derivable from this system of func-

tions is, first, a diminution of the friction; second,

a reduction of the concussive force due to any
sudden shutting of the stop-cocks; and, third,

that when fitted with air vessels, much smaller

pipes serve for supplying a given quantity of

water.

The whole of the designs were prepared by, and
the work carried out under the superintendence of,

Mr. William Burns, the engineer, architect, and
builder to the Board of Health. The erection of

the water tower and tank is considered, and properly so, as a very bold

undertaking. Prior to their execution, the plans were condemned by
many scientific men as impracticable, it being urged that the great

pressure of the water could not be sustained in the manner proposed.

But it is most creditable to Mr. Burns, that he, relying upon his own
experience and calculations, carried out his original plans with complete

success—the tower and tank being now considered a perfect masterpiece,

both in design and workmanship. The tower, which has a cornice pro-

jecting three feet from the plane of the wall, is wholly built of bricks

made in the neighbourhood. The whole structure contains 618,000

bricks, the first of which was laid by the Dean of Ely, on the 29th of

July, 1853.

The city sewage is collected into a manure tank at the lower part of

the town, where it is filtered, the water being run off into the river Ouse.

The tubular sewer system has been adopted throughout the works, the

largest tube being twelve inches in diameter. The largest water main
is eight inches in diameter.

The combined works were begun in June, 1853, and finished, with

the exception of those in a few straggling localities in the suburbs, in

September, 1854, at a total cost of £14,000.
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RECENT PATENTS.

PHOTO-GALVANOGRAPHIC PRINTING SURFACES.

Paul Pretsch, London.—Patent dated August 11, 1855.

Referring to the description given at page 4 of our last month's part,

of Mr. Pretsch's photo-galvanographic process of engraving, we may
mention that the various novelties in that process were patented by the

inventor on 9th November, 1854. The present patent refers to an ex-

tended application of the processes detailed under the earlier patent ; and
the invention consists in employing copper or other suitable plates

engraved by these processes, for the formation of cylinders to be em-
ployed in calico and similar printing, embossing, and other purposes;

or cylinders may be formed directly by the electrotype process by means
of suitable tubular or other arrangements of the engraved plates to serve

as moulds, and the cylinders produced therefrom may be strengthened

by the insertion of metal rollers, cast metal, and similar methods.
When it is desired to ornament manufactured articles with engraving

according to the improved process, the same can be variously applied to

flat, curved, and other surfaces, and, when required, the engraved sur-

faces may be covered with gold, silver, or other metals or materials, or

may be inlaid with metals or other materials.
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STEAM GENERATORS.

J. H. Johkson, London and Glasgow, (P. J. C. Montety, Toulon.)

Patent dated January 29, 1855.

M. Montety has devised certain apparatus applicable alike to marine,

locomotive, and stationary steam boilers or generators, for the purpose of

economising both fuel and water. In his system the inventor combines

the drying and superheating of the steam, with the application of the

waste "heat to raising the temperature of the feed-water. In the arrange-

ment for marine boilers, the flame on leaving the fur- ^-
naces enters a chamber situated over each set of fire- C
bars, which chamber is filled with a coil or coils of ^

steam pipes, termed superheaters or dilators, communi-

cating at one end with the top of the boiler, and at the

other with a transverse steam passage situated inside

the boiler, this passage being enclosed in brickwork or

fire-clay. After traversing the first chamber, the flames

and heated gases pass out by lateral

openings into two chambers situated on

each side of the furnaces, such chambers

being filled with a series of horizontal

pipes or tubes, which afford a passage

flame and heated gases. On leaving

, the heated gases from each furnace

ascend to two chambers situated immediately

over the first-mentioned chambers ; these latter chambers are also filled

with a coil or coils of steam pipes, termed " dryers." Such pipes form a

continuation of the pipes which constitute the coils of the first chamber,

and serve to dry the steam which enters them from the top of the boiler,

proceeding from them to the lower coils or superheaters, where it is sub-

jected to the direct action of the flame, whilst in the upper coils or

dryers it is merely acted upon by the heated gases. The steam having

descended from the top of the boiler down the whole length of the coils,

finally enters, in a highly superheated state, into the transverse passage

already referred to, whence it passes to the working cylinders, which
may be also enclosed in brickwork or fire-clay to prevent any loss from

radiation. Each coil is fitted with two cocks or stop-valves, to afford a

means of shutting off the steam from any individual coil in case of leak-

age. This construction of marine boiler affords facility also for consum-
ing the smoke of the furnace, by admitting currents of air at the sides,

under the coils, and in the bridge. The gases, moreover, are brought into

direct contact with the coils, which are heated by the steam and flame to

an intense heat, thereby tending greatly to their ignition. The evapora-

tor, or feed-water heater, adapted by the inventor to steam boilers, con-

sists of a great number of copper tubes of small diameter, opening into

suitable chambers, the whole being enclosed in an outside casing, and
surrounded with water. The first of the chambers communicates with
the feed-pipe, and the last with the boiler by two other pipes. This
evaporator may either be used vertically or horizontally, the same prin-

ciple being carried out in each case.

In locomotive engines, the same system of coiled pipes is carried out
for drying and superheating the steam, such coils being situated in a
large central flue in the barrel of the boiler. The evaporator, in this

case, is placed vertically near the bottom of the chimney. The tubes
of the evaporator absorb not only the waste heat passing up the chimney,
but also the heat given off by the steam from the blast-pipe. Our
engraving is a vertical longitudinal section taken through the boiler

of a locomotive engine fitted with the improved apparatus. The dry-
ing and superheating or dilating apparatus, c, is placed in the body
of the boiler, and the evaporator, or feed-water heater, e, is placed in the
lower portion of the chimney, or in the upper prolonged part of the
smoke-box. The coils, c, are placed in a cylindrical flue or tube, running
through the barrel of the boiler, and start from the steam chamber, e,

connected with the regulator, a. They approach the fire-box in a spiral
No.S7.-Vol. IX.

direction, and, finally, returning and terminating in the compartment, D,

which is separated from the chamber, b, by a division plate, both cham-

bers being enclosed in the smoke-box. From the compartment, D, the

steam is conducted to the cylinders. The tubes of the evaporator, e, are

placed in a vertical position, and take up not only the caloric which

remains in the smoke after its passage through the coil of tubes, c, but

also the caloric from the exhaust steam of the cylinders. The evapora-

tor may be replaced by drying tubes fitted into the chimney, for the

steam to pass through before it enters the superheating coils. In either

case, should the draught be obstructed, a small fan might be placed at

the top of the chimney, which would be driven by the engine itself.

With a very slight modification, the system of drying and superheat-

ing the steam may be applied to ordinary stationary engine boilers. If

the boiler is made with a central flue, the pipes or coils are fitted in such

flue immediately behind the bridge, the same arrangement being observed

with regard to those with external flues, the coils being, in that case,

placed in the flue, but slightly elevated from the bottom by a suitable

series of supporting bars.

TANNIC ACID AND GLUE FROM LEATHER.
J. H. Johnson, London and Glasgow, (0. Rich, United States.)

Patent dated December 18, 1854.

The refuse cuttings of leather arising in various manufactures, and

particularly in that of hoots and shoes, have hitherto been thrown away
as valueless ; the tannic acid, in its state of combination with the gela-

tine of the skin, is worthless; and it is impossible to make glue from the

skin, as the tannic acid renders it insoluble in water. By this important

invention the tannic acid is separated from the leather, and, in this

manner, both the acid itself, and what it leaves, are again rendered

useful. In working out this invention, the leather, having been first

chopped in small pieces, is thoroughly washed to remove the dirt and a

part of the colouring matters; it is then placed in suitable cisterns or

vats, and digested in a caustic alkali either of ammonia, potash, or soda.

The caustic soda is to be preferred, as it is much the cheapest. Its

specific gravity should be about L025, and the leather should remain in

the solution from six to twelve hours, or until the whole of the tannin

has been extracted. The leather is then subjected to pressure, to expel

as much of the liquor as possible, or it may be placed in a centrifugal

machine, which will produce nearly the same effect, and leave the skin

comparatively free from moisture. This liquor is now acidulated with

sulphuric, muriatic, or acetic acid, in order that the tannin may be set

free, and be readily combined with gelatine when used for tanning new
skins; it may also be used in dyeing or other processes in which tannin

is employed. The principal part of the tannic acid having been removed
by the process above described, it is necessary, before proceeding to the

manufacture of glue, that the skin be again subjected to the action of a
new solution of the caustic soda, or other alkali of about the same specific

gravity as before, in order to insure the entire removal of the tannin.

This last solution, after the skin is taken out, will be nearly as pure as

at first, a3 it contains but a small amount of tannin, and it may be used

for extracting the tannin from a second lot or charge of leather. The
tannic acid being now entirely removed, the scraps of skin are well

washed in pure water to remove all traces of the soda; this being

accomplished, the scraps of leather are digested in dilute acid for about

twenty-four hours, i» order to remove the colouring and earthy matters;

when this is done, they are immersed in a weak solution of carbonate of

soda for the purpose of neutralizing any trace of acid that may remain,

and, when well washed, are then ready to be converted into glue by
the usual process of boiling and drying. The residuum, after the gela-

tine is extracted, may be used as manure. It is very important that

the tannic acid be entirely removed from the skin ; for if the least por-

tion of tannin remains in combination with the gelatine, the latter

cannot be extracted by the process of boiling. Old boots and shoes, and
refuse leather of all kinds, which are not suitable for making a good

quality of glue, may be subjected to the process for the extraction of the

tannin, and the whole of the skin, which is then readily decomposed by
air and moisture, may be used as manure.

It is also proposed to apply a similar process for preparing and extract-

ing tannic acid from tannate of soda,the tannate of potass, or other tannates,

and for combining it with such substance as will render it suitable for

transportation in a dry state, and fit for use in the arts of dyeing and

tanning, or for other purposes. Tannic acid may be extracted from oak,

hemlock, and other kinds of bark, nutgalls, and other substances, by
subjecting them to the action of caustic soda, or other caustic alkalies,

until the alkali becomes neutral. To the tannate of soda, thus formed,

a sufficient quantity of chloride of calcium is added to combine with the
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tannin; by this process a double decomposition is effected; chloride of

sodium is formed in solution, while tannate of lime is precipitated. This

precipitate, after being separated by a filter, is washed until the water is

quite clear, and then thoroughly dried. It is now in suitable order for

packing and transportation.

To use this precipitate, water is acidulated with sulphuric, oxalic, or

other suitable acid; a proper quantity of tannate of lime is then added to

it; the acid combines with the lime to form a sulphate or an oxalate of

lime, whilst the tannin becomes free in solution, and is then ready for

the use of tanners or dyers. If the acid employed to decompose the

tannate of lime be in excess, it can be neutralized by adding chalk or

carbonate of barytes to the solution. Any sulphate of lime in the solution

can be precipitated with oxalic or other acid, or carbonate of barytes.

As the action of the solution upon the gelatine of the skin subjected to

it is very rapid, it is necessary that some extractive matter be used with
it, as bran, sawdust, or spent bark, and, in this manner, the tannate of

lime may be used for strengthening weak or spent vats. The ground
bark may thus be used for this purpose a great many times before it is

removed from the vat.

CHECK LOOMS.

J. H. Johxson, London and Glasgow, (G. Borneque, France.)

Patent dated January 29, 1855.

This invention relates to various contrivances for working the shuttle

drnp-boxes of check looms, whether two or more shuttles are used; and
we have selected for illustration a simple modification adapted for two
shuttles. Our engraving is a side elevation of a loom fitted with the

improved mechanism, but with various parts removed or broken awny.
The drop-box mechanism is enclosed in a double box or frame, fitted upon
a portable portion of the framing of the loom. The internal box, A, car-

ries a knife-edge, b, against which is pressed the hook, c, which, being
elevated by the knife-edge, B, elevates also, by means of the chain, d, the

shuttle or drop-box, E, to which the chain is attached. The whole of

the movements of the mechanism are obtained from a cam, F, driven by
spur-wheels from the tappet shaft. The cam, F, depresses the two
levers, g and n, which last, by means of a rod not shown in the figure,

gives motion to a vibrating lever, J, which actuates the internal box o'

frame, a, and thereby raises or lowers the drop-boxes. This change of

position of the drop-box is effected by the moveable or fixed knife-edge,

b, which, according to the arrangement of the curve of the cam, f, and
the relative number of teeth in the spur-wheels which drive the cam
shaft, elevates or depresses the drop-box after any required number of

picks, according to the particular pattern to be produced. The knife-

edge, b, in rising, takes with it, or leaves behind it, as the case may be,

the hook, c, according as this hook is pushed forward or not by project-

ing pins or tappets on the endless tappet chain, l. As the chain, d, con-

nects this hook with the drop-box, e, it follows that, when the hook is

elevated, the drop-box will be elevated simultaneously, so as to bring

the shuttle on a level with the shuttle-race. The endless tappet chain,

l, passes over, and is actuated by the drum, m, which receives its motion
intermittently from the vibrating lever, j, by means of a hooked catch
or pall, the downward movement of which is regulated according to the

pitch of the studs or pins in the trundle-wheel, which should correspond
to those of the drum, m. The movement of the trundle-wheel occurs at

the time when the lever, j, pushes down the internal box, a, carrying
the knife-edge to the bottom of the outer box, so that a tappet or link of

the endless chain, l, may be brought in front of the hook, c, and either

push it on to the knife-edge, B, or leave it untouched, according as the
link may or may not be fitted with a stud or tappet to push it forward.

In order to regulate and steady the rotation of the trundle-wheel, a T-pin

is placed beneath it, which is kept pushed upwards against the studs

on the wheel by a helical spring. In this arrangement the hook is made
so as to fall backwards always by its own gravity, this construction

being more simple ; but it may be made to fall forwards on to the knife-

edge if desired, the hook being acted upon or pushed from off the knife-

edge only when the drop-box is not to be moved. Modifications of the

same arrangement are shown for working three, or even a larger number
of shuttles.

SHEET METAL PIPES AND JUNCTIONS.

E. A. Chamekoy, Paris.— Patent dated November 8, 1854.

M. Chameroy coats his sheet metal pipes with coiled paper soaked in

bitumen, and he forms the junctions by close-fitting contact of the parts

alone.

Fig. 1 of the engravings is a longitudinal vertical section of a sheet

metal pipe covered or coated with bitumen. The
sheet metal pipe, A, which may be manufactured

according to any of the well-known methods, is

covered externally by a continuous coil or helix

of paper, b, which has been previously steeped in

bitumen, thus leaving a continuously rough and

uneven surface all round the pipe, which uneven-

ness may be smoothed down according to the

thickness of material required. Tubes or pipes

thus prepared, or manufactured according to

existing modes, are usually joined by being

screwed together, but the following various modes
of junction are more expeditious and effective, and

less expensive than such a mode of forming the

joints. Figs. 2, 3, and 4, represent longitudinal

vertical sections, explanatory of one mode of

making pipe joints on the improved system. The
sheet metal pipes, a, have cast on their ends, both

internally and externally, the metal or other rings, d, for effecting a tight

joint. These rings are cast in the mould, b, figs. 2 or 3, accordingly as

they are internal or external rings; in both cases, the chill consists of a

plate of cast-iron, b, surmounted by a ring, b', of the same material in two

Fg.2.parts. In fig. 2,

which represents the

internal ring, the pipe

end is placed between

the tin chill and the

exterior of the pipe,

which is coated or

covered with fatty or

earthy matter in order
r

to prevent the metal from adhering thereto, so that, in running in the

metal from the outside, it will rise under the pipe, a, and become firmly

fused thereto, whilst the metal round the exterior of the pipe may be
removed with facility, and remelted. The chill, fig. 3, for the external

ring is on the same principle, excepting that the pipe itself forms one
side of the chill, the metal being run in direct, and allowed to attach
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itself thereto. The two pipes thus prepared may be united or joined

one over the other, and the parts caulked or beaten together, if found

desirable, to render the joint perfectly tight.
-"-" ; Another form of cylindrical or conical joint differs—
i— —-—;-— fivm the last, merely in having an annular pack-

ing piece of leather, or any other suitable ma-
terial, interposed in a groove between the junc-

tion surfaces. Near the centre of the joint rings,

and on either one or both of such rings, is formed

a groove, which is fitted with leather, gasket, or

other suitable packing, which renders the joint

still more perfect. Another form of joint consists

of a cylindrical or conical junction, with or with-

out grooves for packing. The conical joint is

composed of soft metal, the conical socket being formed by a metal ring,

which is riveted upon the end of the pipe, and into this conical socket

is fitted the conical soft metal ring on the end of the adjacent length of

pipe; such ring being formed with an annular groove for packing,

although it may be used with or without such groove and packing. The
junction of the pipes represented in fig. 1 is formed by a ring, d, of hard

india-rubber or gutta percha, or of both

combined, which may be very advantage-
ously employed in many cases. In making
a junction of this kind, the gutta percha

or caoutchouc will be first cast in an
ordinary mould of the requisite form, and
afterwards heated and applied to the end
of the pipe, such pipe being heated at

that part, if found desirable, to insure bet-

ter adhesion thereto of the ring of india-

rubber. A mould may be employed for

forming this junction for covered pipes,

by means of which the metal may be

poured round the ends of the pipe. Fig.

5 is a plan of the tool used for nippingfor squeezing in the metal of one pipe into

the grooves of the other. The mould is

composed of two pieces, which are joined
' by a disc. The pipe is placed verti-

cally in the mould or chill, and leaves a space between its external sides

and the interior of the chill, for the introduction of the metal for the

junction ring. The mould for the socket ring will be constructed on

the same principle, but, of course, modified in shape accordingly. The
socket ring, D, is not moulded to correspond exactly to the ring, a, and
it is only after the operation of closing, which is effected by the pincers,

c. and rollers, s, that the junction of the two rings is effectually accom-
plished. It will be found advantageous to introduce a packing of mas-
tic or any suitable material for rendering the joint perfectly tight.

CONSUMPTION OF SMOKE.

J. Stewaet, Preston.—Patent dated September 7, 1855.

This is a simple arrangement of the flues and furnaces of steam boilers

of all kinds, where more than one furnace is employed, whereby the

smoke is more effectually consumed than can be accomplished by the

ordinary existing arrangements. A communication is made between
one furnace or flue and another, and a damper is placed at the opposite

end of each flue, so that when any one furnace is supplied with fresh or

green fuel, the damper at the opposite end of its flue may be closed, and
the smoke from the newly-supplied fuel may be compelled to traverse

the passage connecting the newly-supplied furnace with the other

or others, and to pass over the incandescent fuel contained therein,

thereby effectually consuming the smoke as it passes to the chimney.

flues ; and fig. 2 is a transverse section of the same, taken through the

passage connecting the flues. The boiler, a, is made with two internal

cylindrical flues, b, b', each fitted with a separate grate and door at one

end, whilst at the opposite end, or if desired immediately behind the

furnace bridge, is fitted a damper, c; at d is the transverse passage con-

necting one flue or furnace with the other, and at E is a valve or regu-

lator in the body of the dead plate, for the purpose of regulating the

supply of air to the furnace. The fire-door frame may be made to pro-

ject a few inches from the end of the boiler, so that a valve may be

placed in the side of the framing to admit the fresh air, instead of having
the valve, e, in the dead plate. In using these

boilers, the alternate system of firing is adopted, Fi S- 2-

and when either of the two furnaces requires

feeding with fresh or green fuel, its damper, o,

is first closed, thus shutting off all direct com-
/

munication with the chimney, excepting through

the lateral passage, D, and along the adjoining i

flue. When the fresh fuel is thrown on, thesmoke,

unconsumed gases, and other products of com-

bustion, must of necessity pass through the

lateral passage, d, and over the incandescent

fuel in the adjoining furnace, where, by the heat

evolved therefrom, and by the aid of a current of fresh air entering through

the valve, e, such smoke and gases will be effectually consumed before

reaching the chimney. The damper, c, will remain closed as long as

any smoke or unconsumed gases are thrown off from the green fuel, after

which it may be opened, and the corresponding damper of the adjoining

furnace may then be closed preparatory to a supply of fresh fuel being

supplied to that furnace, when the direction of the smoke and gases

through the lateral passage, d, will be reversed.

With suitable modifications, the flues of external furnace boilers may
be built with a lateral passage for connecting the two furnaces when
required, and they may be fitted also wiih dampers and air valves, or

regulator's, in the manner described, whereby the same result, namely,

a more perfect combustion, will be attained. If found desirable, the

dampers may be placed immediately behind the fire-grates instead of at

the further ends of the flues, or they may be placed in the brick flue on

each side of the boiler, so as to cut off the connection with the chimney.

ROLLING AND SHAPING METALS.

W. Johkson, London mid Glasgow.

(Jackson, Petin, Gaudet, & Co., France.)—Patent dated August 27 , 1855.

By means of the machinery comprehended under this patent, any
round objects may be rolled, whether the same be perfectly cylindrical

or conical, or irregular in form, that is to say, possessing various diame-

ters. The article to be rolled, in place of being passed transversely

between a pair of rolls in the usual manner, is laid with its axial line

parallel to the axes of the rolls, three or more rolls being employed in

Fig. 3. Fitr. 1.

Fig. 1 of the engravings is a longitudinal vertical section of a steam
boiler with two furnaces, taken through the centre line of one of the

place of two, and the article is laid upon, or partially between, the two
lower rolls which rotate in fixed bearings, whilst the upper roll works in

vertical sliding bearings, actuated by screw spindles and bevil wheels,

which are driven from a main shaft by a small steam engine attached to

one of the main standards of the rolling mill. By this means the upper

roll is gradually brought down on to the article to be shaped or rolled,

and is kept pressed thereon until the article has been reduced to the size

and form required. Fig. 1 of the engravings represents a side elevation

of the improved rolling mill, as applied to the manufacture of railway
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Fig. 2 is a vertical section of the same, and fig. 3 is another

vertical section showing (he driving gear. The rolling mill is composed
of three rollers, a, a 1

, a 2
, having a longitudinal outline corresponding to

that of the article which they are intended to operate upon. Two of

these rollers, a and A 1
, have their bearings stationary, but the third

roller, a 2
, is capable of being raised or lowered. In fig. 1, the roller,

A, is removed, in order that the axle, l, which is being rolled, may be

clearly represented. To produce the vertical motion of the roller, a 2
, its

bearings are connected to the two screws, B, to which the two bevil

wheels, o, act as nuts, these bevil wheels being in gear with two other

wheels, c 1
, mounted upon the shaft, d. This

shaft carries a spur wheel, E, in gear with a

pinion, p, on the shaft, G, driven by the small

steam engine, h, carried upon the framing, i,

of the rolling mill. Rotatory motion is im-

parted to the three rollers, A, A 1
, A 2

, by three

pinions, j, driven by a fourth central pinion,

j 1
, fixed on the main driving shaft, k. The

three pinions, j, are connected with the rolls

by means of the shafts, a, and coupling boxes,

b. In rolling or shaping by means of these

rollers, a piece of round iron of the required

dimensions is first raised to a welding heat,

and is then introduced or laid between the

rollers, A and A 1
, the upper roll, A 2

, having

been sufficiently elevated to allow of the

3 entrance of the bar. Motion is then imparted

to the main driving shaft, k, whence it is

transmitted to the rolls, A, A 1
. The small steam engine, H, is then

put in motion, causing the roller, a 2
, to descend. The result of these

combined movements is to bring the bar, shown at l, to a form corre-

sponding to the outline of the rollers, a, a 1
, a 2

. The screws, b, worked
by the steam engine, h, exert a pressure which forces the material into

a space tangential to the rotatory motion of the rollers. The length of

the article when rolled is regulated by the projecting collars, c, on the

roller, a 2
, and its exact diameter is regulated by the greater or less

proximity of the rollers. This new process of rolling, forging, or shaping

metals, is applicable to the manufacture of all articles of a circular

transverso section, whether they be cylindrical, conical, or of varying
diameters.

RAILWAY BRAKES.
W. Johnson, London and Glasgow, (D. Didiek, France.)—Patent dated

August 27, 1855.

M. Didier's system of brake apparatus for railway carriages and wag-
gons is carried into effect in the manner shown in our engravings, fig. 1 of
which is a side elevation of a portion of a waggon framing, fig. 2 being a
corresponding plan of the framing as inverted. The object of the inventor
has been to obtain an efficient breaking action, capable of being brought
rapidly into play, and entirely avoiding the great wear and tear of the
wheel tyres as caused by their skidding upon the rails, according to most
of the brake systems hitherto in use. In this improved system the
brakes themselves consist of skids or sledges of hard wood fitted into

suitable cast-iron frames or sockets, which are bolted to the carriage
framing. The ends of the ordinary suspension springs are connected by
links to short levers fast on the ends of transverse shafts placed below
the carriages. These shafts are each fitted with a lever arm in connec-

tion with rods
Fi e- 1- actuated by a

horizontal lever,

working on a
fixed fulcrum in

the centre of the

carriage fram-

ing. Another
rod, connected
with the end of

the horizontal

lever by a nut
~:~,V-^ -.-.-.:;.-."' __ and screw hav-

ngacoarse pitch,

serves to bring the brake out of action when desirable. This shaft can
be prevented from turning by means of a suitable forked key or detent,

fitting upon a square or fiat portion of the shaft. When this key is

raised or removed to bring the brakes into action, the weight of the car-

riage turns over the levers connected with the carriage springs, and thus

allows the entire carriage with its load to descend, until the skids or

sledges are brought into contact with the rails, thereby speedily stop-

ping the train. The carriage is raised by turning the screwed shafts

with a winch handle, and thereby bringing the rods and levers into their

original position again. The brake mechanism of the several carriages

of a train may, of course, be connected, if found desirable, by suitable

couplings, so that the skids of the entire train may be applied simultane-

ously. In fig. 1 the skid brakes are shown in action, the waggon resting

bodily on the rails through them. The positions which the wheels

Fig. 2.

and framing relatively assume when the brakes are not in action, are

indicated by the dotted lines—the rails being supposed to be at a lower

level in this latter case. In this manner a very efficient brake action

is evidently obtained, but the power requisite to raise the carriages after

each application of the brake action will, we fear, be excessive.

DRYING APPARATUS FOR YARNS.

Marcel Vetillart, France.—Patent dated March 2, 1853.

This dryin g apparatus consists of a box or chamber, through which a

current of heated air is caused to pass continuously, either by forcing it

in at one end, or by drawing out the air at the other. Into this box the

yarns to be dried are inserted on frames in such a manner that the frame

last put in is nearest to the end of the box or chamber at which the air

escapes, each frame being caused to move in succession towards the end

of the box where the hot air enters. By this arrangement, as the yarns

travel forward, and become more and more dry, they are met by air which

is both hotter and dryer than that by which they have been previously

acted upon, and the drying will thus be greatly facilitated.

Fig. 1 of the engravings is a side elevation, partly in section, of the

apparatus. Fig. 2 is a section at right angles to fig. 1
;^
and fig. 3 is a

plan of one of the frames on which the yarn is placed. The chamber. A,

is constructed of well-seasoned wood ; the bottom, b, of the chamber being

open to allow the passage of a current of air, which follows the direction

of the arrow, and escapes at the opening at c, at the top of the chamber.

The moveable frames, r>, are each furnished with four wheels or castors,
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and are placed one on the other in the chamber. To draw out the

lowest frame, all the other frames are held up by means of the four arms,

e, furnished with friction pulleys, and arranged to come against the under

part of the lowest frame but one, and thus relieve the lowest frame from

the weight of those above, and allow it to be easily withdrawn on the

rails, f, by the opening, g. The dry yarn is then removed, and the frame

is again charged with wet yarn. Before reintroducing this frame, all the

frames which are in the chamber are caused to descend, which is done by
pushing down the lever, n, which is outside of the chamber. This lever

is fixed on the shaft which carries the two front arms, e, connected to the

two back arms by rods, so as to cause the four arms to move all together

to lower the frames gradually and evenly. When the arms have arrived

at their lowest position, as shown in dotted lines in fig. 1, the lever, H,

is again raised to its first position, when the friction pulleys on the ends

of the arms, e, pass the lowest frame by the notches, o, o, in the sides of

the frame. The frame, which has been recharged, is then placed on the

npper rails, J, the door, K, is opened, and the frame is introduced by the

opening. The frames are furnished with rods, h, between which the

yarn is extended.

STEAM ENGINE VALVES.

G. Thomson, Glasgow.—Patent dated October 16, 1855.

The mechanical contrivances comprehended under this patent, and
applicable to the valvular arrangements of all kinds of reciprocating

steam engines, are designed to secure a simple and easy mode of adjust-

ing the cut-off of the steam, without its being necessary to interfere with
or adjust any of the actual moving parts. Provision is at the same
time made for balancing or rendering uniform the action of vertical

direct-acting engines. Our engravings represent the application of the

invention to a pair of inverted-cylinder marine engines, fig. 1 being a
vertical section through the central valve chest, valves, and ports of the

two cylinders, whilst fig. 2 is a horizontal section corresponding to fig.

1. The steam cylinders, a and B, are arranged with the valve-chest,

c, between them.
The main steam
slide-valve, d, in

each case, is truly

faced on both the

back and front

sides, and it has a

long central ex-

haust cavity on its

cylinder face, and
two separate du-

plex thoroughfares

one near each end
of the valve.

These duplex thor-

oughfares are so

formed and ar-

ranged that they

have each three

separate ports, or

entrance and exit

ways—one on the

cylinder-face side,

and the other two
on the back or cut-

off valve side. One
of the passages, in

each case, runs directly through the valve from face to face, whilst the
No: 98.—Vol. IX.

secondary branches communicate between the back face of the valve and

the through passages.

This main steam valve is worked in the ordinary manner, by an
eccentric on the crank shaft connected with the valve spindle. On the

central portion of the back of the valve is a plain flat valve plate or tra-

versing slide, e, working upon the blank face between the ports. It is

actuated by a se-

parate eccentric F!s- 2.

attached to the

spindle in such
manner as to go-

vern or command
the contiguous

ports of both

branch passages.

It is to be re-

marked, that the

steam slide-valve

for the opposite

cylinder is pre-

cisely the same as

the one just de-

scribed, and it has

a plain slide-plate

on its back worked
in a similar way.
The four end thor-

oughfares are all

governed by the

series of four ad-

justable plates, f,

which are shifted only when the engine attendant wishes to alter the
expansion cut-off of the valves. These plates, f, are respectively at-

tached to the opposite extremities of four transverse spindles, a, having
helical springs thereon for keeping the plates up to their working faces.

The central slides, E, are similarly kept in due working contact with
the backs of the main steam valves, by a central split spring attached

to the inside of the top cover of the valve chest. The set of the four

plates, f, is entirely performed by external hand-wheels upon the two
opposite ends of a horizontal screw-spindle, l, supported in bearing

brackets bolted to the outside of the valve-chest. This screw-spindle,

l, is entered through a nut fitted into the slotted end of a forked pen-
dant lever, fast on the external projecting end of a horizontal eccentric

shaft. This shaft, j, works in a stuffing-box on the front side of the

valve chest, and it extends right through the space between the two
main slide-valves, having fast upon it four small eccentrics, i, placed in

pairs. These eccentrics are fitted with externally-squared slide-ring

blocks, which, again, are fitted into the horizontal openings of four

separate eccentric frame pieces, H. The frames of the two outer eccen-

trics, i, are connected to two short link pieces, which have eyes upon
their upper ends, entered upon the two upper spindles, G, of the plates,

f. Similarly, the frames of the two inner eccentrics are connected to

links, which have eyes in their lower ends, entered upon the two spin-

dles of the lower plates, f. Each of the links is fitted with an eye,

through which short guide spindles on the eccentric frames are passed,

to steady the eccentric action. In this way, and by these means, the

engine attendant can at any time cause the pairs of plates, f, to approach

to, or recede from each other, by turning the external hand wheels, the

amount of such adjustment being always pointed out by an index hand
on the shaft, J, pointing to graduations on a segmental scale outside

the valve chest. If the plates are made to recede from each other, they
produce a correspondingly late cut-off of the steam at the four external

ports in the main slide valves which they govern. If the plates, on the

other hand, are approximated closer to each other, the action of the

arrangement is such that the steam is cut off from the cylinders at a
correspondingly earlier period, the plates, f, being stationary during the

regular working of the engine, and the cut-off being performed entirely

by the action of the main slide valves in their ordinary traverse. At the

instant that the steam enters by the direct thoroughfares of the valves,

to gain admission to the working cylinder, the corresponding inner

branches are about closed by the central plate, e, of each valve. Steam
is admitted to the cylinder through these branches, only at the time

when the crank of the engine is on the centre, or thereabouts, and thus

the traversing plates, E, and the stationary adjustable plates, f, work
together in concert for a most effective regulation of the steam supply.

Provision is made for the steam-balancing of the vertically acting

pistons of the engines, by making the eccentrics, i, for the upper plates,

f, somewhat larger than the others. This arrangement gives a greater
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proportional traverse of the upper plates, so that more steam is thrown

into the cylinders below the pistons than above them, and the weight of

the pistons and appurtenances is thus properly counterbalanced.

SUBMARINE NAVIGATION.

J. H. JoiiKSOJf, London and Glasgow, (Payerne & Lamiral, France.)

Patent dated July 1,1854.

In carrying out their system of submarine navigation, MM. Payerne

& Lamiral employ the closed vessel represented in longitudinal section

in our engraving. This vessel is to be propelled by a steam engine

situated in one of the air-tight compartments, the propelling instrument

being a screw, the open frame for which is shown at the stern of the

vessel. The rudder shaft, or spindle, is passed through stuffing-boxes

into the interior of the vessel, and is provided with two tillers, an external

one for use by a helmsman, placed on the top or roof of the vessel when
floating on the surface of the water, and an internal one for use when
the vessel is submerged. When the vessel is floating on the surface of

the water, ordinary fuel is to be used for generating the steam, and in

such case a suitable funnel is fitted to the vessel for the escape of smoke.
When, however, the vessel is submerged, this funnel is removed and the

aperture closed, and the steam is generated by means ofwhat the projectors

term a" pyrotechnic" furnace, the fuel that is used in this furnace being of a

kind which requires no supply of air for its combustion, such, for example,

as a mixture of coke, coal, or charcoal, and either soda or potash, or any
other substance rich in oxygen. To this fuel a little sulphur may be
added, if very intense heat is wanted. Combustion takes place in an
hermetically closed furnace, which is provided with a receptacle for the

carbonate resulting from the combustion. This furnace requires to be

cleaned out periodically; and it is proposed to have two steam boilers

with their furnaces, so that steam may always bo generated in either

one or the other.

This submarine steamer is divided into several air-tight compartments,
all provided with doors and communicating passages one into the other,

such doors and passages being capable of being hermetically closed. A
series of shallow compartments are provided along the bottom of the vessel

for ballast, which may consist of water, or any other suitable matter. The
vessel is to be provided with several pumps for compressing the air in any
of the compartments, for pumping water in or out, for the purpose of raising

or lowering the vessel. The water is permitted to flow through the lower
part of one or more of the compartments, the upper part of such compart-
ment being filled with air, which is in contact with the water, as in a
diving-bell. When the vessel is in motion, or when, from any cause,
there is a current of water through this open compartment, it is expected
that the contact of such continuously changing water with the air in the

vessel will purify such air, the water absorbing the carbonic acid and
other impurities. If there is no current of water, or if the air is not
sufficiently purified by these means, it is proposed to purify it by blowing
it through water containing lime and potash, or other substance rich in

oxygen, which process will thoroughly purify the air, and render it fit

again for respiration. To adjust the depth at which the vessel is sub-
merged with certainty and facility, a heavy weight is used, suspended
from a winch fitted up near the centre of the vessel. One of the
spindles of this winch passes through a stuffing-box into the interior of
the vessel, and the weight can be raised or lowered from the inside.

When the weight is let down to the bottom of the sea, or river, it acts

as an anchor, and retains the vessel in any desired position or locality.

The vessel receives light from a number of glass bull's-eyes fitted into
the roof. Various doors, or hatchways, capable of being hermetically

COMBINED BISCUIT BAKING AND STEAM GENERATING

APPARATUS.

W. Hickson, Carlisle.—Patent dated August 8, 1853.

Mr. Hickson's combined apparatus, of which we give a sectional view,

is cylindrical in general contour, the furnaces and steam generating

details being at the lower part, and the biscuit baking ovens at the

upper part of the structure. The body, or external casing of the

steam generator, is composed of iron plates in the form of a vertical

cylinder, with four furnaces arranged equidistantly apart. Each
furnace is fitted with two sets of grate bars, on Mr. Stevens' system,

the upper bars being rather shorter than the lower ones, which
extend the whole length of the furnace to the bridge at the centre.

Between these two sets of bars is fitted a series of angular or other

suitably shaped water spaces, forming a kind of network with rectangular

openings, through which the cinders, or partially consumed fuel, pass

as they fall from the upper to the lower bars. A communication is

formed between the bottom and top furnaces by a series of lateral

passages, which admit of the entrance of the hot air from the lower

furnace into the upper one, thereby greatly facilitating the combustion
and consumption of the smoke and gases given out by the fuel. The
bridge is of a hemispherical form, and serves for all the four furnaces

which radiate from it. The supply of fuel to each furnace is effected by
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closed, are contrived in the top, sides, and bottom of the vessel, to facili-

tate the carrying on of the various operations for which the vessel is

intended, whether warlike or peaceable.

The ingenious arrangements, of which we have given a scanty outline,
constitute a very vigorous attempt at the solution of the problem of
submarine navigation.

a screw, and a pair of grooved or fluted rollers, which are driven by belts

and pulleys. The lower pulleys are keyed upon the ends of the screw

shafts, each of which also carries a spur pinion gearing into another pinion

on the shaft of one of the rollers. The shaft of the roller carries a second

pinion in gear with the pinion fast on
the shaft of the first roller, and by
this means the rollers are made to

revolve in contrary directions, so as

to break the larger pieces of coal as

they pass between them. The coal

is fed into the hoppers by the endless

bucket chains, which elevate it from

the coal cellars beneath. As fast as

the coal falls into the hoppers it is

withdrawn by the screws, which convey it over the top of the feeding
rollers. The whole of the feeding mechanism is driven by belts, and
fast and loose pulleys. Each belt is governed by a heat regulator,
for which purpose it is passed through a slotted eye in the end of a small
piston-rod, which is fitted with a piston working accurately in a cylinder
connected to a pipe projecting inside the boiler. The pipe is filled with
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mercury, or partially filled, as the case may require, so that, when the

temperature of the steam in the boiler becomes too high, the mercury
expands, and, by forcing out the piston and rod, pushes the driving belt

from the fast on to the loose pulley, thereby throwing the feeding me-
chanism out of gear, and consequently stopping for a time the supply of

fnel to the furnaces. When the temperature, however, diminishes, the

external atmospheric pressure on the surface of the piston forces it back
again, and thereby replaces the driving belt on the fast pulley, where-
upon the feeding recommences. The flame and heated gases from the

four furnaces unite in the central vertical flue, and ascend the short

chimney, from which they enter the interior of the well or open space.

The whole of the baking apparatus, or oven, is supported by girders,

which are carried on suitable supporting girders and columns arranged

round the steam generator in any convenient form. The central internal

chimney has a series ofapertures formed round its circumference, to allow

the flame and heated air to escape through them laterally, as well as

through the top of the chimney, as shown by the arrows. The heat then

passes, in the direction of the arrows, through the lateral openings, round
the interior of the main well, or central chamber, and enters a number of

small flues. These flues are composed of fireclay, slate, or stone, and
serve to heat four continuous spiral ovens, or baking chambers, the sides

of which are made double, and formed with an internal air-space for the

purpose of checking the action of the cold air from without, and of

mitigating the intensity of the heat in the interior of the oven, which
would otherwise bum the biscuits. The top and bottom of each of these

ovens is formed by stone, slate, or fireclay, divisions, which constitute

the top and bottom of the intermediate flues. These flues are spiral

and continuous, like the ovens, but are divided into separate compartments
or lengths by fireclay division pieces. The heated gases pass through
the ramifications of flues into the chimney, which is situated over the

centre of the top of the erection. The heat of the ovens is regulated by
self-acting dampers fitted in the flues. These dampers are actuated by
heat regulators, the mercury pipes of which are fitted into the flues.

The entrances to the different ovens are situated at the bottom of the

building, and immediately over the steam generator, and are all in the

same horizontal plane, but situated at different points in the circumference

of the circle, if the building is round; but if the building is rectangular,

they are arranged to enter at each corner; they wind round the interior

of the building in the form of a four-threaded screw, and open out at the

top at diametrically opposite points to those of their entrances. The
outside flue of each oven is continued beyond the side of the easement of

the building, connecting thereby the entrance and exit of each separate

oven. These outside flues serve to prevent the endless chains of

biscuit pans from cooling during their passage along the outside of

the building. The pans are composed of fireclay, iron, or stone, made
into trays of a circular form with or without a flange. The circular

pans are fitted to revolve loosely upon the links of the endless carrier

chain ; each alternate link being fitted with a vertical pin passing through

the centre of each pan, which revolves freely round its centre during the

progress of the chain, each pan acting as a wheel or antifriction pulley,

by rolling along the inside edge of the flue, or the inner casement of the

building. There are four of these chains, one to each oven, traversing

internally throughout the entire length of the helix. The mechanism
for actuating each chain consists of a vertical driving shaft, and fitted

with a series of conical driving pulleys at its upper extremity, a belt con-

nected with any convenient prime mover giving the requisite movement.
A notched pulley or wheel is keyed upon each vertical shaft, such wheel
gearing into the studs of the chains, and giving the required traverse.

As fast as these pans enter the top or bottom of each oven, according to

the direction in which the chain revolves, they may be supplied with
paste or dough already cut into proper shape by an ordinary biscuit-

making machine situated at each entrance. A series of sliding doors

are arranged spirally around the ovens, in order that the attendant may
examine the state of the biscuits during their progress through the ovens.

SPINNING MACHINERY.

J. Eeckett & W. Seed, Preston.—Patent dated July 6, 1855.

This invention relates to an improvement in one of the working details

of the machine known as Smith's self-acting spinning mule, the improve-
ment effecting the production of a more uniform quantity of twist than

hitherto. In the improved arrangement the spindle and carriage straps

are dispensed with, and a peculiar modification of ratchet gearing sub-

lUA, by means of which a positive motion is obtained. This is

effected, according to one plan, by the employment of fast and loose

driving pulleys on the shaft which works the spindles, such shaft having

also keyed upon it a small pinion, which is in gear with a spur wheel,
working loose on a carrier shaft. In the side of this wheel are placed

one or more catches, which bear against a ratchet wheel on the inner
side of a second spur wheel on the same shaft. When the strap is on
the fast or driving pulley, motion is communicated to the carriage by
means of the ratchet wheel and catches, and the spindles are at the same
time at work. But when the spindles have to stop, the strap is shifted

to the loose pulley, on the boss of which is cast a small pinion communi-
cating by gearing with the carriage shaft. As the ratchet wheel is car-

ried round independently of the catches, they will have no effect, and
the spur wheel to which they are attached will remain stationary. The
ratchet wheel and catches may be applied in several different places with
the same effect ; thus, they may be attached to the driving pulleys, or a
plate wheel may be used, or they may be placed on the carriage shaft,

when the arrangement of fast and loose pulleys will be the reverse to

that on the spindle shaft.

Fig. 1 of the engravings is an elevation, partly in section, of one
arrangement of gearing for working the spindle and carriage shafts of

Smith's self-acting mule. A and b are respectively a fast and loose driv-

ing pulley carried

by the shaft, c, Fig. 1.

which drives the

spindles, and which
also carries a

balance catch, a,

shown more clearly

in the transverse

section or end view,

fig. 2. This catch

takes into the teeth

of a ratchet wheel,

H, formed or cast on
the inner side of the

loose pulley, b,

which is also cast

with a small pinion,

m, gearing into the

spur wheel, e, on
the carrier shaft.

The spur wheel, e,

is itself in gear with
a pinion, k, on the

carriage shaft, l.

The balance catch,

g, works on the

stud centre, N, and
has a tail or lever arm, o, formed upon it, on the lower end of which arm
are fitted two studs or pins, p. Although only one catch is here shown,
a greater number may be used if desired. A frictional blade spring, o_,

works tightly round the boss of the ratchet wheel, h, whilst a portion of

it is extended up between the pins, p, against either one or the other of

which it presses. The object of this spring is to throw the balance catch

into or out of action. This catch is thrown into action by one pin, p,

being driven against the tail of the spring, Q, when the strap is upon
the fast pulley, a ; and when the strap is upon the loose pulley, b, the

lateh is thrown out of action by the tail of the spring, q, being pressed

against the other pin, p, the movement of the tail being obtained by the

friction round the boss of the ratchet wheel. When the driving strap of

the mule is on the fast driving pulley, a, motion is communicated from

the spindle shaft, c, to the carriage shaft, l, by means of the ratchet

wheel, H. The motion being transmitted through the pinion, m, and
carrier wheel, e, which last drives the wheel, K, on the carriage shaft, l,

and this last communicates motion, by suitable gearing, to the mangle
wheel which actuates the carriage rollers, the spindles and carriage

being thus at work at the same time. When the carriage is nearly run

out, the driving strap is changed to the loose pulley, B, which turns with

it the pinion, m, and as this pinion gears into the wheel, E, the carriage

shaft will be driven direct, whilst the spindle shaft, c, will be stationary,

the ratchet wheel, H, in this case, being rotated independently of the

balance catch. When the gearing is driven at a great speed, it is advis-

able that the catch should be disengaged from the ratchet wheel during

the revolution of the latter, and this is effected by the pressure on one of

the studs or pins, p, which will now be exerted by the friction of the

spring, q, already described. This ratchet and catch arrangement is

obviously, by slight modifications, applicable for the obtainment of either

a slow stripping motion, or a quick putting-up motion.

Pig. 2.
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REGISTERED DESIGNS.

ELASTIC BOOT.

Registered for C. & J. Clahk, Street near Glastonbury.

The object of this design is to obtain a better fit over the instep of

the foot. The
engraving re-

presents the im-

proved boot in

perspective ele-

vation. The
dotted line indi-

cates an elastic

gusset, which is

inserted in one
side only of the

boot. A flap of

elastic material

is brought over

the instep, and
buttoned on the

side of the boot opposite to the gusset, this flap being of the peculiar

shape shown, for the purpose of securing a good fit.

WHEEL-GUIDE PLOUGH.
J. Finlayson, JPendreich, Bridgc-nf-Allan.—Registered Nov. 6, 1855.

This arrangement of plough, which appears to have met with much
approval from the Stirlingshire and Lothian farms, is represented in the

accompanying engravings—fig. 1 heing a side elevation of the plough
complete, and fig. 2 a back view of the guiding details, the plough-beam
being sectioned immediately behind these details. The improvement
consists in adapting to an ordinary plough a pair of guiding wheels,

which are capable of being adjusted with facility whilst the plough is in

motion. One, A, of these guide-wheels runs in the furrow, being loose

on a pin at the lower end of a vertical bar, b, capable of adjustment in a

socket in the axle, c. The axle, fi, is arranged to shift transversely in

sockets in the frame or bracket-piece, n, by which these additional details

are secured to the plough-beam, e. The axle, c, is adjusted transversely

Fig. 1.

In tills manner the necessity for severe labour in guiding the plough
is altogether done away with, whilst, at the same time, the peculiar
requirements of each piece of land are provided for in a very simple and
efficient manner.

PICCOLO WRITING CASE.

Registeredfor Mr. H. Fase, Edwards Street, Kensington.

This compact little writing case is represented as closed and open
respectively in figs. 1 and 2. The object of the arrangement is to

Fig. 1. Fix. 2.
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economise space, so that the

tourist may with ease carry

in his pocket writing mate-

rials and other useful articles

for a pretty long journey.

The case, when closed, mea-
sures 6 inches by 3 inches,

and is 1 inch deep. It con-

tains an ink-bottle with

screwed india-rubber-packed

stopper, pens and holder, lead

pencil, pen-wiper, pen-knife, scissors, housewife with needles and sew-

ing silk, memorandum skin, note paper and envelopes for twenty-five

letters, blotting paper, writing lines, case for postage stamps, and case

for letters received. All these articles are arranged very conveniently

in a neat leather case of the extremely small size mentioned.

REVIEWS OF NEW BOOKS.

by means of a screwed
spindle and nut, the
spindle having a bevil-

wheel fast upon it in gear
with a bevil-wheel, f,

which is turned by means
of a rod, g, jointed loosely

to its spindle, and pass-

ing back to the handles of the plough-stilts, where a hand-wheel, n,

serves to turn it by. Thus the ploughman, by simply turning this

hand-wheel, h, can adjust the furrow
F 'S- 2 ' guide-wheel, a, even whilst the plough is

in action, so as to increase or diminish

the breadth of the fnrrow at pleasure.

The other end of the axle, c, is bent at

right angles, and made with sockets to

receive a vertical sliding bar, i, upon a

pin, on the lower end of which is the

wheel, J, which runs upon the unbroken
surface of the ground. The depth of

the furrow is regulated by the height

of this wheel, J, which is adjusted by
means of a vertical screw spindle driven

by a bevil-wheel, k. This bevil-wheel
is itself actuated by means of a rod, l,

passing back to a second hand-wheel at

u. by means of which the adjustment can be made with great facility.

Fixed scrapers are fitted to both wheels to knock off any adhering clods.

On the Manufactures of Peioe's Patent Candle Company. By G. F.

Wilson, F.R.S. Pp. 63. London : W. H. Smith & Son. 1856.

Our article on the " Practical Science of Candle-making," * has
already introduced the

wonders of the great

Belmont and Brombor-
ough Pool Candle Fac-

tories to the attention

of our readers. Those
who wish to obtain a

better acquaintance with

this curious and highly-

refined branch of indus-

try, as now developed

under one of the most
gigantic forms of the

factory system, may pro-

perly devote a little time

to the consideration of Mr. Wilson's hook, which is a reprint of a lecture

delivered before the Society of Arts, with an original sequel, in the shape

of " an Account of the Introduction and some of the Uses of Glycerine."

We say this for two reasons. The first is, that the manufacture presents

a rare example of the applied science of the laboratory; the second, that

the author, with an interesting subject in hand, has produced a readable

little book upon the perfection of its results. " Candles," he says, " may
be divided into four classes:"

—

" 1. Beeswax, called wax candles.
" 2. Neutral fat, including spermaceti, tallow, and cocoa-nut candles.
" 3. Fat acid, known as stearic candles. And,
" 4. Composite candles, being a mixture of stearic acid and neutral fat.

" Notwithstanding all that has been written about candles, especially in the

excellent Jury Report of the 1851 Exhibition, not one out often educated persons

could answer the question, why a tallow candle requires more than three times

the size of wick to give the same amount of light as a stearic candle ; and if the

tenth gave the right answer, namely, that it is owing to the glycerine being pre-

sent in the one case, and having been separated in the other, the nine would be

little the wiser. As a knowledge of common things is now considered desirable,

I will endeavour to show the effect of the presence of glycerine by means of

* Page 219, Vol. VII., Practical Mechanic's Journal.
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some specimens, and -will take tallow, as being the fat most generally known,

for the example. Tallow, as it is separated by boiling from the fat of cattle or

sheep, is composed of, at least, two distinct solid bodies, one liquid oily body,

and a syrupy body.
" The first solid constituent is, called stearic acid ; the second, margaric acid

;

the liquid oil, oleic acid ; and the' syrupy body, glycerine, which serves as a base

to the three acids.
" On the table are specimens of tallow, stearine, margarine, oleine, and

glycerine, and of stearic, margaric, and oleic acids, each having a plaited wick of

the same number of threads of cotton. You will see the different power of illu-

mination in the great flame of the stearic, of the margaric, and of the oleic acids
;

in the feeble flame of the tallow, of the stearine, of the margarine, and of the

oleine ; and the hardly visible flame of the glycerine.
" The glycerine is" thus shown to have the effect of reducing the illuminating

power of candle material. To get rid of or separate the glycerine, for the pur-

pose of obtaining the more valuable material for candles, was the necessity which

first called in the aid of science to candle-making. Science, once introduced, has

raised candle-making from a simple, clumsy, offensive, mechanical trade, into a

first-class chemical manufacture, one offering the widest field for applications of

the highest chemistry.
" The time must soon, if it has not already come, when a well-organised labo-

ratory, and a thorough acquaintance with the works of the high scientific chemists,

and even communication with some of themselves, will be considered necessary

elements of caudle-making success.
" Of science applied to candle-making, Cbevreul, the great French chemist,

was, as is well known, the father. Candle-makers are bound, on all occasions,

to offer their tribute to the wonderful accuracy and foresight of his early scientific

experiments and writings."

Commencing his chemical labours in 1811, Chevreul collected and

published his discoveries in his " Recherches Chimiques sur les Corps

Gras" in 1823; and in 1825, in conjunction with Gay-Lussac, he

attempted to bring his researches to bear upon manufacturing industry,

but did not succeed. The first account of substantial success in the

production of fat acid or stearic candles was given in a report to the

Society of Encouragement in Paris, in 1833, where it was stated that

Messrs. Motard & Milly had purified an acid from tallow, making candles,

called " bougies de l'etoile." The process employed for separating the

fat acids from glycerine was this :

—

" Tallow was boiled up with thin cream of lime, which caused the fat acids,

by superior affinity, to forsake their glycerine to combine with the lime, the

glycerine dissolving in the water. This combination was then broken by means
of sulphuric acid, which, seizing on the lime, set free the fat acids. These were
then separated, the liquid from the solid, by means of pressure.

" This was an expensive process, as to each cwt. of tallow, 14 to 16 lbs. of

lime, and 28 to 32 lbs. of sulphuric acid, were employed ; and the candle material,

stearic acid, when obtained, was only in the proportion of two parts to five of the

tallow employed, and the other product of the tallow was a comparatively refuse

oil."

It was from this point that British makers took up the subject in

earnest, and the matter grew, until Price's Patent Candle Company had

last year reached the point of employing 1098 men, and 1191 boys and
girls, manufacturing of stearic and composite candles and night lights

about 707 tons, of the value of £79,500 per month.
The steps through which the manufacture has passed are many and

curious. The latest is the economical production of glycerine :

—

" In January, 1854, Mr. Tighlraan, an American chemist, who has studied all

that has been published here and in France on the subject of acidification and dis-

tillation of fatty bodies, obtained u patent for exposing fats and oils to the action

of water at a high temperature, Mid under great pressure, in order to cause the
combination of the water with tbe elements of the neutral fats, so as to produce
at the same time free fat acids an 1 solution of glycerine. He proposed to effect

this by pumping a mixture of fat and water, by means of a force-pump, through
a coil of pipe heated to about tJ12° Fahrenheit, kept under a pressure of about
2000 lbs. to the square inch ; and, he states, that the vessel must be closed, so

that the requisite amount of pressure may be applied to prevent the conversion
of water into steam. This is, a:*, all must admit, a beautiful, original, chemical
idea, well carried out ; it has ye> to be proved how far it can compete success-
fully with distillation. We havy made an arrangement with Mr. Tighlman which
will give us the means of testh.g its commercial merits.
" I went with my chemist-assistant, Mr. Payne, to see Mr. Tighlman 's little

apparatus at work, and in the course of some experiments which it led us to try,

or rather to try over again, it struck me that steam, passed into the fat at a high
temperature, should effect by a gentle process wht-c Mr. Tighlman aimed at

effecting by a violent process—the resolving of the neutral fat into glycerine and
fat acids. We proved that this was so, and that the glycerine distilled over in

company with the fat acids, but no longer combined with them.
'* In July, 1854, we took out a patent for this process, by which many hundred

tons of palm-oil and other fats have now been worked, and which has given to

the arts and medicine a body never before known, either in France or here, even
in the chemists' laboratory, glycerine, which had passed over in the form of

j

vapour, without a trace of decomposition.
" I did not see why glycerine, if it would distil once, should not distil again :

experiment showed that it might be redistilled. We took out a second patent
; for Ibis, and now use this process in place of all other modes of purifying

rine.

'' In the old days, glycerine was looked upon as a nuisance, something to be

I

got rid of at a great expense ; it now proved to have been only the right man in

the wrong place—for artificial purposes, that is, for in nature nothing is in the

wrong place. The despised glycerine is now more valued, and sells at a higher

rate, than its early-prized associate, the stearic acid. We have reason to hope

for great results from these new processes ; before them the glycerine, sold even

at a very high price, more than three times the present price, was not pure, and
the generality of specimens were very impure."

Glycerine promises to grow into vast importance in many ways, medi-

cinal, artistic, and manufacturing. It has been proposed and applied

for the multifarious uses of preserving a hippopotamus, curing burns,

chapped hands, and small-pox, fattening animals, making infusions and

extracts, preserving beef-steaks, and for the films of the photographer.

Mr. Wilson winds up his remarks in the spirit of those which we our-

selves made last month, in treating of " Inventions, and their protection."

It is always pleasant to meet with such hopeful energy as is expressed

in these words :

—

" I have endeavoured to show how the object with which we started, the

separation of the glycerine, has been attained by successive improvements, which
have reduced the sulphuric acid employed from 32 lbs. to 6 lbs. , from 6 lbs. to

none. It might appear that fat acid improvements were exhausted. I may say,

from personal experience, that of each year of the fourteen in which I have been
engaged in this work, including the year just passed, their seemed a wider future

at its end than at its beginning. It causes at once the charm and the care of all

chemical manufactures, that from their nature they can have no end ; the refuse

of one year may be the most valued product of the next ; as in all other pursuits

involving researches into the works of God, we see around us wonderful wisdom,
and order, and variety, and before us a field for man's labour until the end of

time."

The manufactures of this great concern have gone on constantly

improving, and as we write, another of its novelties, by Mr. Austen,

makes its appearance. This is the hardening of the surface of candles

by the application of a mixture of stearic acid and white wax, combined

with a suitable solvent. The composition preferred is stearic acid, with

five per cent, of white wax ; spirits of wine, to the extent of half the

weight of these ingredients, being added as the solvent. The candles

are rapidly dipped into and withdrawn from this mixture, and they thus

obtain a thin hard film, so that they can be immediately handled.

The House's Foot, and How to Keep it Sound. By William Miles,

Esq. Eighth Edition, with an Appendix on Shoeing in general, and
Hunters in particular. 4to. Tinted Lithographs and Glyphographs,

London : Longmans. 1856.

When an author lays a book before us with the mark, " Eighth edition"

on its title-page, he brings with him, undeniably, satisfactory evidence that
" he pleases many ; and he who pleases many must have some species of

merit." What that particular merit is has already been partially ex-

plained to our readers in our last month's review of the same author's

less pretentious work—" A Plain Treatise on Horse-Shoeing." The
larger and more elaborate volume now before us affords ns a still better

means of bearing testimony to his painstaking authorship, and the re-

sulting value of his labours to blacksmiths and horse masters.

The necessity for practical guides, such as Mr. Miles has given to the

world, for the eradication of gross misconceptions, and that mystical

empyricism, whose only claim to consideration is its antiquity, is far

greater than might naturally be credited. As an example of this, we
may cite the author's preface to his seventh edition. That preface is

devoted—to what does the intelligent reader think ? Why, to a care-

fully-elaborate essay to prove the natural expansion of the horse's foot.

If any shoeing smith still doubts the working of this very natural

mechanical law, after reading what Mr. Miles says on the subject, all

teaching will be wasted upon him :

—

" I shall pass over any theoretical deductions drawn from the anatomical

structure of the foot, and confine myself entirely to mechanical proofs, which it

is in the power of any one to test for himself. The first and simplest that occurs

to me is to have a fore shoe removed, and then to take up the foot in the manner
a smith would do who was about to prepare it to receive a new shoe ; in this

position grasp the foot firmly between both hands, placing a thumb upon the

joint of junction between the crust and bar of either side, and, having secured a

good purchase with the thumbs, pull outwards with as much power as the

thumbs can be made to exert, and, if the foot be a tolerably healthy and good
shaped one, it will be at once perceived, not only that the crust yields to the

force, but the cracks and fissures on the surface of the frog open and close as the

force is applied or withdrawn : this, I think, may be fairly offered as proof that

the horn is elastic ; but the experiment which I depend upon for proving that

this elastic property of the hoof is called into action by the weight of the horse,

is one that I have repeated over and over again at intervals during the last ten

years upon my own horses and others, with uniformly the same result, varying

only in degree in different individuals. It is true that I have found some horses

whose feet, from a long series of bad shoeing and confinement in stalls, have almost

entirely lost the power of expansion ; but as this was the necessary consequence
of the treatment they had received, I was neither surprised nor disappointed at

it. The position I take is this ; if the feet of my own horses expand to their

weight, which they most certainly do, the feet of other horses would do so like-

wise if they were similarly treated."
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The experiment in question is a very plain affair— nothing more than

the delineation of the outline of the foot upon a stretched sheet of paper,

under its two conditions of weight and no weight upon it. If, under

such a test, the foot is shown to expand an eighth of an inch for an inch

and a half from the heel, it must be very certain that the expansion will

be far greater when the combined weight of horse and rider comes down
upon the foot in hard trotting. It is only lamentable to think that such

arguments should be necessary in so plain a case. We may emphatically

draw attention to Mr. Miles' views as to the non-paring of the " frog."

It is a part of the foot which must never be touched, fond as shoers too

often are of paring it down at each shoeing. Nature looks after this

elastic cushion, and every
Fig. 1. time the smith's knife ap-

proaches it, it is for its harm.

We have already given a
good example of the author's

views as to nailing, but the.

presentvolume deserves care-

ful examination on this head,

were it only for the lessons

to be derived from it as to the

proper fitting of the shoe

surface to the foot for the

diminution of the number of

holding nails, and the im-

menso advantage derivable

from using so small a number
as three or five nails, in

allowing nature to have her

way in the working action of

the foot. It is clearly impos-

sible that a foot bound up
into a rigid, unyielding mass,

by a shoe with a forest of

nails in it, can give the horse

full command over its foot.

A short, timid, and stumbling
step, and often the dreaded

evil of corns, is the result of

this over-nailing.

But Mr. Miles goes to a

Fir. 2. new point of his subject, as

connected with the reten-
tion of soundness in the feet ; and that is, the freedom of motion in the
stable, by giving the horse a loose box, instead of a narrow stall. In
a loose box, the horse, in moving about and turning round, can always
throw his weight fully and fairly upon his fore-feet. In the confined
stall this cannot be done, as the feet have a mere catching action, quite
unlike the ordinary function of the member out of doors. Lameness,
traceable to no other source, may safely be attributed to this cause.
Mr. Turner, a well-known authority on such subjects, was not far wrong
when he asserted, that

" If every valuable horse in this kingdom were to be forthwith turned into a
large box, night and day, besides the continuance at his ordinary work, it would
prove the worst event for veterinary surgeons that has ever happened in the
horse world, because it would tend more to cut off our supply of groggy lameness
and its attendants than any circumstance, or single cause, that has ever yet been
published or even named."

Our fig. 1 represents the plan of a four-stalled stable, ingeniously
altered by the author into three loose boxes, as in fig. 2. An examina-
tion of these diagrams will show that the space gained for the use and
comfort of the horses is much more than doubled under this simple con-
version. The original partitions and heel-posts of the stalls are shifted
bodily, additional heel-posts being provided to form the complete boxes;
and the upper parts of these additions are composed of iron railing,
enabling the horses to see each other. The saddle-room doorway is so
changed, as to prevent the loss of space occasioned by the door opening
towards the stable. The door opens back into the saddle-room, where it

is out of the way. The stable-door is hung to the opposite post, as
compared to that in the stall arrangement ; so that when opened, it closes
the entrance to the saddle-room. The door of the box to the right opens
inwards, thus putting it quite out of the way. The doors of the other
two open outwards, so as to meet; and when both are open, they inclose
a space behind them for holding tin buckets, a shovel, broom, dung-
fork, and basket. Above the buckets is a seat, acting as a convenient
shelf. By this disposition the horses receive the fulfbenefit of every
available portion of the space, and instead of there being a waste of 23
feet 8 inches, by 9 feet 5 inches, there is positively none at all; for the

8 feet by 5 feet 3 inches, unappropriated to the use of the horses, is only
what is necessary for a free passage into the boxes, and the reception of

the stable implements. This is a very commendable arrangement, which
may be judiciously copied by horse masters, under similar circumstances.

To prevent gross-feeding horses from eating their bedding, when in

loose boxes, Mr. Miles has devised the open muzzle, shown in fig. 3.

In the ordinary muzzles, the horse can eat through the open kind, and
the close one suffocates him. The
new muzzle hangs with its bottom
three inches from the lips, so

that the horse must always place

the bottom on the ground before

he can reach it with his lips.

This flattens the straw out of the

animal's reach, and he cannot
possibly eat what he ought not.

The appendix of 40 pages

—

devoted principally to nailing, the

form of the shoe, and elastic soling

—is a most valuable section of

the volume, as its details are well

supported by sound argument.
The illustrations, which are re-

markably well done, are drawn
on the stone by the author. It

is no small praise to say, that the

delineations of his pencil are fit companions for the good sense which
characterises the productions of his pen. The volume throughout, as a
mere book, is a most creditable piece of work from the Exeter press of

Messrs. Pollard.

When we remember, that whilst the natural term of existence allotted

to the horse is 35 or 40 years, three-fourths of our horses are worn out
under 12 years old, we may surely claim some attention for ameliorating

labours like those of Mr. Miles.

A Catechism on the Steam Engine. By John Bourne, C.E. 4th edition.

Pp. 560. London: Longmans. 1856.

We noticed the appearance of the third edition of this little book in

the early part of our own third volume. The work now before us has

far outgrown the dimensions assigned to its predecessors, and it possesses

the new feature of woodcut illustrations.

We are not fond of books of the " question and answer" kind, because

we cannot conceive that information can be set before a learner in a drier

form than is involved in this " Pinnock's Catechism" system of teach-

ing. The questions seem to us to be useless, except as fillers up of

pages. They are unnecessary, because the information conveyed in the

replies to them could be far better, and certainly more attractively,

given without them. The questions at the best can only imitate what
an untaught youth may be expected to say in gleaning information from
a competent authority ; but any one who proposes to write a sound and
honest book can tell his story in language well understood of the people,

without taking the trouble, first of all, to devise queries framed to suit

the answers which he has made up his mind to give.

Let us take the first page of Mr. Bourne's production. The question

is, "What is meant by a vacuum?" and the answer is, "An empty
space," pretty much such a response as would be given to the youth

who turns over the leaves of a dictionary under letter V. Now is it at

all likely that this would be the leading question asked by any youth
who sought oracular wisdom on engineering points? We think not.

The truth is, that the ingenious compiler of the volume makes up Ms
mind to tell his inquirer what a vacuum is, and having done so, he tells

the said inquirer to frame his query to suit.

The " preface to the fourth edition" speaks thus :—" I have proposed to

myself, in the composition of this work, to take a young lad, who knows
nothing of steam engines, and to lead him, by easy advances, up to the

highest point of information I have myself attained." Of course, he

could not take the boy any higher. But question 57 makes this un-

learned boy ask his mentor about Morin's experiments on friction, and

with this hint, Morin is immediately lugged in.

In the chapter on the boiler, when the instructor quits abstract prin-

ciples for the realities of detail, he opens his subject with that perspec-

tive sketch of a waggon boiler which we have all seen in Tredgold's

celebrated volume—introduced, as we suppose, because the waggon
boilers have all been long ago exploded. Again, when we come to loco-

motives, we find, as an "an example of a good locomotive engine," one

of Stephenson's oldest " fork " valve gear engines—a copy of a plate from

the same time-honoured work to which we have already referred. We
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are at a loss to know what this has got to do with an instructive

" catechism"' of matters as they are, in the latter half of the nineteenth

Century.

When we come to the smoke question, we find the answerer snubbing

Mr. Williams, and giving some'details of Prideaux's plans, without stating

any results, or saying whether they were good or bad. But it is useless

to pursue the subject, as it is the same throughout the book. In the

main, the matter is fair and reasonably good, but the form in which it is

presented is radically objectionable.

The Claims of Labour ox the Aristocracy. By W. B., a Work-
man. 8vo. Pp. 16. Paisley : J. & R. Parlane. 1856.

This little production partakes much more of the character of a

eulogy upon the true labourer, and a plea for his attainment of a more

dignified position, than an exposition of the " Claims of Labour on the

Aristocracy." Apparently catching a little of the spirit in which the

Rev. Newman Hall conceived his " Dignity of Labour," " W. B." has

written with some force upon the results of industry, and the honour

which is justly the labourer's due. What he says as to aristocratic

interference may be conveyed to the reader in this extract from the pages

before us :

—

" Surely, at this time of day, the aristocracy, our bravest and our best, may
understand that both by their position in society, and by the law of nature, they

onght to be the seeing eye and the guiding hand to those idle sons of industry,

leading them where work and recompense are to be found. In this service, also,

they ought to take the lead, as they have done in resisting the insiduous northern

barbarian who has come in, like a flood, to assail the sick man's portion. Alas

for yon, there is no retreating ! You cannot with safety leave this question of

the working classes to general principles and the force of public opinion, to settle

itself as it best may, while you quietly divide the spoil and betake yourselves to an

Epicurean feast, crying " jeace, peace ! Can there be anything new under the

sun ? To-morrow shall be with us as to-day, only much more abundant." Thus
sowing the wind, perhaps you may reap the whirlwind, and be cast out into dark-

ness like a benighted and bewildered aristocracy in the neighbouring kingdom
of France. Take warning, then ; be more wise than they were, that you may
be less miserable. Up and be doing ; work with all your might."

We do not think that a " workman " wrote this essay. At any rate,

the workman is not the type of his class.

CORRESPONDENCE.

NEW AMERICAN VEGETABLE FIBRE.

I am familiar with the name of the Editor of the Practical 3IecJuznic'8

Journal, from the oft recurring mention of it in the patent notices of

British scientific periodicals, and as the subjects with which I see his

name connected, range over such an extensive field, I am induced to hope

that he may bestow some consideration upon the conversion, to profit

and use, of the vegetable products which I now send him. The plant

from which these articles are derived is, if not a wild, at least a neglected

plant, only used for a shade—being a vine—by such of the negroes who
make an effort at comfort around their cabins.

An aged African negroe, so old as to be unable to recollect anything

intervening between her arrival here (U. S.) and her childhood, says

they are grown where she was a child, so that I imagine it to be an im-

ported African vine, as I can find no note of it in any books which I

have yet read. When I first saw the plant, three years ago, I at once

tried its fibrous qualities and concluded that it would make paper; but I

am not sure that it will whiten well, nevertheless, this may be for want
of proper apparatus. Caustic alkali gave the best result; still my
mode was very imperfect, having no means of subjecting the materials

to high pressure. The article could be adapted to mattress and cushion

stuffing by a proper mode of arranging the fibre; this I would like to

know from yon ; also, if you have a machine or a composition that would
break up the hard ridges of the enclosed sample of gourd. I may here

state that thi3 is one cut before maturity, and is softer and whiter than

when fully grown. At this stage of ripeness they yield a cupful of

albuminous liquor, which either is evaporated with or enters somewhat
into the fibre. On the vine the enclosed would weigh more than a pound,

but when the seed and liquor are taken away it leaves this light sub-

stance. For three years past I have used these gourds for bathing brushes,

and those that were damaged were used in the kitchen for dishes, (the

negroes call thern dish cloths) and I am assured that they give great

satisfaction. Their virtue as rubbers in bathing, and when labouring

under prickly heat I can attest, and you will approve it when you use

this one ; one side is gently rough, the other rougher. The leaves are

reputed by intelligent negroes to be useful medicinally.

I also enclose a sample of the ground seed ; it has a mild bitter and is

of an oily nature, and I hoped it might be made into a sort of chocolate

but it has no flavour, nor had the roasted seed more than the burning

flavour—no aroma.

I have stated candidly all that I know of the plant, but I can get no
one here to give assistance in bringing out its utility—even for flesh

brushes. I was recommended to plant them on a great scale, but no one

would give an order for them when grown, and although desirous to see

the sciences and comforts of life progress, yet I am unwilling to be the

tool of advancing others and impoverishing myself. I would rather,

therefore, be the means of introducing this plant to a people who, though
slow at comprehending, are ever ready to reward merit when it is pro-

perly demonstrated. My impression is that culture kills it, for the seeds

that were in corners would grow, when those I would attend to generally

died away. They grow on poor land—the moist land is best—and yield

sixteen or twenty gourds in the space of twelve feet in length and
eight feet high ; the tressel work is all the expense, and even that might
be saved in part, by planting Indian corn between the rows, or rather

planting them between the rows of Indian corn, or amongst brush-wood,

or in wood land. I will try, if time allows me, to raise more of the vine

in Wisconsin, whither I intend to remove, for I am certain it will grow,

though to a less extent, in the north, as the frost of New Orleans never
killed it until the plant itself was out in February. The seed is planted

every spring.

Having been thus selfish, allow me to bring to your notice a newly
discovered article, at least new to people in the United States, and which
may be a means of furthering the interests of fibre separating patents.

There are numerous plants that have a textile fibre in their bark—okra,

nettle, and others—but recently it has been found in the bark of the

cotton stalk; our planters would not trouble themselves in heckling the

bark, they would rather open up new land, being cheaper than employ-
ing mechanics on the farm, whilst their negroes would be unfitted for the

business. Fibre separating apparatus might be made for use on the

stalks in the cotton fields, after the last picking. These could be got

for the cutting down, as they interfere with the future ploughing, and
can be made to yield 1500 pounds to the acre, near double what is given

of the bole fibre on the best lands.

How valuable this would prove in those regions where natives do all

the work for their own benefit ; the worm, the blight, and the whole
round of evils that affect the cotton bole, will not affect the hemp fibre

of the bark, and should they lose the one the other is safe, whilst the

bark may be denuded at a time when they would be idle, between autumn
and spring. The Manchester men should support mechanical ingenuity

in this matter, as it would render crops valuable, where at their first in-

troduction they may prove unprofitable. This fibre runs the length of

the stalk, and it is much coarser than ordinary cotton, it is more like

hemp, but for sail, rope, and awning purposes it would answer well.

It frequently happens that in rich bottom lands the stalk runs upas
high as twelve or fifteen feet, far beyond the reach of the picker, so that

the top boles are lost ; frequently even the lowest bole can scarcely be

profitably picked. Yet these stalks would yield fibre, with the chance
of further profit from such boles as had been neglected.

Walter Carswell.

Wisconsin, U. S. Fond du Lac, March, 1856.

[The specimens which have reached us consist of a peculiar matted,

and reticulated fibre of considerable strength, and about the colour of

hemp. The material is apparently well suited for paper-making; the

seeds are highly oleaginous. We shall be glad to show the materials to

enquiring investigators, as Mr. Carswell's disinterested views are well

deserving of all the attention which the searchers after new manufactur-

ing substances can bestow.

—

Ed. P. M. J.]

HOOP-ADJUSTMENT DRAWING PEN.

You were so good as to publish, in the Practical Mechanic's Journal of

February, an account of an improvement I made in the construction of

proportional compasses, for the benefit of persons concerned in such
matters. May I hope, then, that you will allow me a small space again
in your valuable periodical, to make known an improvement which I

have made in the construction of mathematical drawing pens, by the use
of which the draughtsman can make thick or thin lines, so necessary, in
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outlining mechanical drawings, whilst he can get the same exact thickness

of either thick or thin line again, when it is required to do so. It is

constructed in the following manner :—Instead of putting a small regu-

lating screw through the

blades of the pen at the

usual place, a small pro-

jection is formed on the

outside of the top and bot-

tom blades of the pen, so

as to form a shoulder for a hoop slipped on at the point, to go against,

but not over it. In the top part of this hoop there is a small regulating

screw of the usual form, by which, of course, the thickness of the line

may be regulated, and the hoop may be slipped off again without

altering the screw, by pinching the blades together with the fingers, and
another hoop, made in the same way, put on and regulated to a thick

line, if desired. In this way a person might have several hoops for

several thicknesses of lines, and which, for convenience, may be num-
bered 1, 2, 3, 4, and so on. Indeed, ordinary drawing pens, as at pre-

sent constructed, may be used in this manner by the aid of the hoops,

the present regulating screw to answer the same purpose as the pro-

jections on the improved pen. This form of pen does away with the

pinching of the points together with the fingers, so necessary in the use

of the secondary adjustment pen, invented by Mr. 6. P. Renshaw, and
is, I think, better adapted for its purpose than the drawing pen invented

by M. Maubert, a French engineer, a description of both of which
pens is in the Treatise on Mathematical Instruments, in the Practical

DratigJitsman's Book of Industrial Design, translated by you from the

French of M. Armengaud.
Joseph Roberts.

Hyde, near Manchester, April, 1856.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

INSTITUTION OF CIVIL ENGINEERS.
March 11.

The discussion on Mr. W. K. Hall's paper "On the Explosions of Steam
Boilers," was renewed, and continued throughout the evening.

A new form of boiler was exhibited, and described as having been recently erected,

at the works of Messrs. Humphrys, Tennant, and Dykes; the fire-box, of 3 feet

diameter, was composed of a series of flanged rings of Low Moor iron, fastened

together in such a manner, that the rivets should be surrounded by water, and not

be exposed to the action of the fire. The depth of water over the fire-box would
be double that over the small iron flues, or tubes, which were 3 inches diameter.

No double thickness of plate was allowed anywhere. It was intended to supply

steam of 70 lbs. per inch, and it had been loaded up to 120 lbs. The shell was
much stronger than that of one of the Great Western locomotives, and it was
anticipated that the steam might be permitted to accumulate without danger.

Several instances were given of explosions of locomotive boilers, presenting many
apparent peculiarities, which were, however, all referable to natural causes; in

some cases a series of very peculiar circular holes, and in others grooves were found,

extending all round the interior of the shell, near the rivets. The boilers had failed

below the part where they were weakened by the bending over, probably a little

too sharply, of the plates.

It was stated, relative to the explosion at Sheffield, that it was proved there had
been a sufficiency of water over the tube, and yet that one portion of it must have

been red hot ; at least, such was the appearance exhibited. It was contended that

the effect of heaping up the water from the action of the side-plates was not nearly

so probable as the repulsive action of the top of the flue previously contended for.

It was reiterated, that if a boiler was of due strength, properly set, and carefully

attended to, there was little danger of explosion, until the plates were much weak-
ened by wear and tear. With all boilers, Mr. Hall's apparatus would be a valuable

adjunct, and in no case could it be prejudicial. The double-flue Cornish boiler was
mentioned as being preferable to the single firing- flue ; the surface exposed was
more extensive, and the construction was stronger ; the depth of water above the

flues was greater, and firing could be alternate. All these were admitted advan-
tages.

It was not necessary to have recourse to the spheroidal theory, to the decom-
position of water, or to any highly scientific arguments, and much less to mysterious

or occult causes, for the reasons of explosions. Careful investigation would in

general point sufficiently clearly to them, when the reasons were fairly sought for.

It was stated that the observed cases of corrosion of the plates of boilers might
be referred to galvanic agency, and instances were given of such effects being pro-

duced, when the bilge water was taken up by the feed-pumps and injected into

the boilers. The sections of metal torn asunder, frequently presented proof of an

instantaneous generation of explosive power, whether produced by over-heated

plates, or any other cause ; and as the method of discharging the water and the

steam from a boiler, and extinguishing the fire, would appear to be the most effec-

tual mode of preventing danger, it would be only reasonable to employ so simple a

precaution as that afforded by Mr. Hall's apparatus.

The opinion as to the little coutidence to be placed in self-acting apparatus, in

general, was agreed with ; but it was submitted that the self-acting looms, and
other machines of that class, and the automatic action of the eccentric upon valve

gear and other similar arrangements, would warrant deviation from the rule under

certain circumstances, among which was placed that of the spontaneous dischargo

of the water and steam from the boiler when in a dangerous condition.

The experiments of Watt and Southern were alluded to, as demonstrating that

the latent heat of steam, at high temperatures, was progressively converted into

thermometric heat, and the injection of water into surcharged steam would occasion

a proportionate increase of pressure.

The decomposition of water on heated plates, although admitted to be an inter-

esting chemical study, was generally rejected, as a practical solution of the question

of explosion ; and as to the spheroidal theory, any such pressure of steam as must
exist within a boiler, would practically force the water into absolute contact with

the heated surface, and would not permit the globules to be suspended amidst the

film of steam, as in an open crucible or heated plate.

The causes of explosions might, at first sight, appear to be difficult of discovery,

but careful investigation generally brought to light evidence of some condition of

the boiler, under which an accident would be inevitable.

In the case of the explosion of the locomotive boiler which had been mentioned,

it was well ascertained that the cross stays upon the fire-box top were rather too

short, and thus had their bearing inside, instead of upon the exterior periphery.

Explosions might be generally attributed to equally simple causes, and it was
impressed on the meeting to seek for them, rather than to raise theories upon some
occult causes, the existence of which was very problematical.

Mr. Hall's apparatus might, with advantage, be applied to all boilers, and it

would be more useful if, as an invariable adjunct, it could take with it a careful,

intelligent fireman, without which no boiler could be considered safe.

March 18.

"On Improvements in Diving Dresses, and other apparatus for working under

water," by Mr. W. Heinke.

April 1.

Discussion on Mr. Heinke's paper.

April 8.

" On Steep Gradients of Railways," by Mr. C. R. Drysdale.—The object of the

paper was to compare the results of some of the performances of locomotives of

various construction, and of stationary steam-engines working ropes, and also the

atmospheric system ; to examine these results, and from them to determine the

most economical and best manner of effecting the passage of mountain chains by

railway lines.

A history of the construction of the Semmering and Giovi Passes was first given,

with the nature of the curves, gradients, &c. The locomotives of the Semmering

and Giovi were then described. Some English steep inclines were then referred to,

and the duties of the Semmering and Giovi engines were compared with the English

engines, for evaporating power, for horse-power per cubic foot of water evaporated,

and for weight drawn, in proportion to the weight of locomotive.

After this the duty of the stationary engine on the Edinburgh and Glasgow line

was analysed, and the atmospheric incline on the St. Germains Railway.

The " Semmering Railway."—A description was given of some of the most re-

markable viaducts and tunnels of the line.

1. The viaduct of Kalte Rinne, which was composed of two stages, with a

gradient of 1 in 80, and a radius of 10 chains 600 feet long, with an extreme

height of 1 50 feet.

2. The Wagner Graben viaduct had a gradient of 1 in 47 ; its length was 470

feet, and the greatest height was 127 feet.

3. The Semmering tunnel was 72 chains long; its greatest depth was 374 feet,

lined with masonry The length from Payerbach to Muizzuschleg was 2 1'52 miles,

thus composed :

—

miles, gradients.

Pnverbach to Eichberg, 3'84 of 1-46

Eichberg to Klamm, 253 „ 1-40

Klamm to Breitenstein, 3'26 „ 1-47

Breitenstein to Semmering 3-58 „ 1'54

Semmering to Spital -Mi „ 1*50

Spital to Murzzuschleg 384 „ 1-50

The average gradient of Payerbach to the summit was 1-47 for 13 -21 miles. The
curvature was very great from Payerbach to Klamm ; about 700 feet radius. The

rails used weighed 88 lbs. to the yard. The engines employed had 75 square feet

of firebox surface ; 189 tubes 2 inches diameter and 15 feet 7 inches long= 1,585

square feet heating surface, and 12 '6 square feet of grate surface.

The weight of the engine, filled and loaded, was 55J tons,— 13J tons on the

leading wheels, 12J tons on the middle, and 13 tons on the driving wheels.

Toothed wheels were afterwards added, and thus all the weight was brought to

bear for adhesion. The diameter of the cylinders was 18'7 inches, the stroke 25

inches, and the diameter of wheels 3 feet 7J inches. Before the toothed wheels

were added to connect the tender to the locomotive, the duty of the enginerequired

by Government was to draw 110 tons up, 1 in 40, at 10 miles an hour, consuming

less than 144 cubic feet of dry wood per hour ; to perform this, the load on the

driving wheels must be at least 8 times the tractive force required, as the condition

of the Semmering rails gave no more friction available. Or 8 X 1 1 1040= 88,320

lbs., nearly 40 tons, on the driving wheels was required. The resistance of 11,040

lbs. was calculated from the gradient, 1 in 40, giving 56 lbs. per ton, due to gravity,

and the remaining 13 lbs. was due to speed and traction on the level.

The performance of the engine before adding the toothed wheels was, on a

gradient 1 in 40, dead weight = 110 tons, engine and tender — 55£ tons. The
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tvater evaporated per hour (stoppages not included)— 255 cubic feet. The wood

consumed to evaporate this = 3,820 lbs. The speed — 11*4 miles per hour.

1. This save 4*15 lbs. of water evaporated per hour by each pound of wood, or

9'6 lbs. water evaporated per square foot of heating surface.

2. As to the horse-power, usually represented by the evaporation of one cubic

foot water per hour, 165 tons (engine and tender included) at 11*4 miles per

hour, drawn up 1 in 40, gave 347 horse-power, and 255 cubic feet of water were

evaporated ; consequently, -73 cubic foot evaporated was equivalent to one horse-

power.

The "Mammoth," Great "Western Railway, — 0*76 cubic foot per horse-power

per hour.

The goods engine No. 227, North Western Railway, — •0*5 cubic foot per

horse-power per hour.

3. The proportion that the dead weight bore to the weight of the engine and

tender, gave the following results:

—

The Semmering engine, = 4*2 horse-power per ton of engine and tender.

The 'Mammoth,' = 3*2 horse-power per ton of engine and tender.

The North-Western No. 227, = 3*55 horse-power per ton of engine and tender

These experiments were brought forward to show, that no engine in England
would alone work the Semmering traffic. When the hinder wheels were connected

with the others in the Semmering locomotive, the performance rose to 220 tons,

up 1 in 40, at 9-V miles per hour, giving, with the engine and tender included, a

duty of 380 horse-power; and 165 tons dead weight carried up by 55J tons of

285
tngine gave-,- ,^- = 5 "2 horse-power exerted per ton of engine and tender.

The mean pressure of steam was 80 lbs.

Lastlv, the economical effect stood thus:—44 lbs. of water were evaporated,

and 11 lbs. wood we-e consumed per horse-power per hour, including the engine and

tender. Without these :—14"6 lbs. of wood were consumed per horse-power per

hour, giving 14 6 to raise 33,000 X 60 lbs., or 1 lb. of wood to raise 13,600 lbs.

a foot high ; or again, 82,208 lbs. irrespective of speed.

On the l " Giovi " incline, passing the Appenines, near Genoa, on the Turin and

Genoa Railway, the engineer who introduced the working of this line by locomotives,

had to contend against a strong party who were in favour of stationary engines.

The " Giovi " incline commenced at 7f miles from Genoa, 295 feet over the sea,

and ascended for 6 miles to an elevation of 1,184 feet. Average gradient 1 in 36.

The length of tunnel = 2*55 miles.

The depth of shaft = 600 feet.

The cost per yard = £118-

Two engines of the same&ize (built by Messrs. R. Stephenson and Co.), coupled

together and managed by one driver, were used to work the incline. Each carried

its own coke and water. The diameter of wheels == 3 feet 6 inches. The
cylinders = 14 inches, with a stroke =i 22 inches. The locomotives were bolted

together with the fire-boxes facing each other, and the driver stood on a common
platform. Filled and loaded, the two engines weighed 50 tons.

In fine weather the locomotives took up about 100 tons of load, and in the

worst weather never less than 70 tons, at a speed of 15 miles per hour.

The consumption of coke per ton per mile, amounted to,

Not including engiDe, 1*94 lb.

Including do. 1*16 „
The consumption of coke to draw the engine from the bottom to the top, 6 miles,

of 1 in 36, was 8'27 cwts.

I
s

. The water evaporated, per pound of coke, was 8*5 lbs.

2*. 150 tons drawn up 1 in 36, at 15 miles per hour, gave a result, with the

engine, of 444 horse-power, and without the engine of 295 horse-power.
3°. This gave 5*9 tons raised per ton of engine.
4°. 9-7 lbs. coke raised 1,980,000 lbs.

Or 1 lb. coke 204,000 lbs. one foot high.

Or, irrespective of speed, 169,600 lbs. „
The Accrington incline was 1 in 41*6 for 2 miles. 7i*6 tons were raised at 6-31

miles per hour up the incline. The engine had cylinders 18 inches diameter, 24
inches stroke, 6 coupled wheels of 5 feet diameter.

The weight of the engine = 26 25 tona.

Do. tender = 1 6 75

Total = 4300
The work done = 74 horse-power, which gave 1*7 horse-power raised per ton

of the engine and tender.

The Lickey incline had a gradient of 1 in 37; worked by goods engines with
cylinders, 16 inches diameter and 24 inches stroke, and driving wheels 5 feet

diameter, and weighing 32 tons, with an assisting engine whose cylinders = 16
inches, and stroke of 24 inches, and driving wheels of 4 feet diameter, weighing 35
tons; together =*- 67 tons. The results were, that 240 tons were drawn up 1 in

37, at a speed of 6£ miles per hour, giving 293 horse-power, or 4*4 horse-power
exerted per ton of motor.

The Edinburgh and Glasgow Railway incline was stated to be ]£ mile lone,
with a gradient of 1 in 42. During a trial of 23 months, the miles run lifting

trains were 21,250J, and the number of ascents = 14,107.
The number of carriages drawn up, 205,181.
The average gross weight per train, 86 tons.

The prime cost of the rope, XI, 094.
The coal consumed per mile to lift this weight of 80 tons, 527 lbs.

Cost of coal per mile, ll'l 9ad,

Trie friction of the rope, l-20th of its weight.

The cost of working the line, including the rope, 50,299-*?.

No 9S.-Yol.IX.

The performance was 86 tons drawn up 1 in 42 at 30 miles per hour, giving 453
horse-power. To this was to be added 211 horse-power to move the rope. And
35 lbs. of coal were expended per horse-power.

Secondly, without consideration of speed, 1 lb. of coal raised 45,700 lbs. one

foot high.

The incline was worked by a wire rope of 4£ inches, and on several occasions

there had been 30 loaded carriages on each train, and goods trains of 120 tons

oarried up, without detention.

The total cost of working the incline for one year was £734. ISs. against

£3,204 16s. for locomotives, giving a difference in favour of the stationary engine

of £2,460 ISs. 9rf.

The engines used on the line were probably not well adapted for the traffic, and

indeed, for such short inclines, the benefit of stationary engines was very doubtful;

there seemed, however, to be some propriety in using them, for the passage of long

Alpine gradients, as a rope could be made to work a length of 6 miles, and thus

steeper gradients might be adopted, even 1 in 25, avoiding thereby great expense in

constructing viaducts, &c.

M. Flachat's account of the Atmospheric Railway.—The gradient at the St.

Germains incline was 1 in 33 for the distance of 50 chains, and the total length of

the inclination was 1*46 miles, with an average gradient of 1 in 43.

From June 2nd to August 18th, 1855, the number of ascents, 1,413 ; the

weight of carriages lifted, 73,241 tons. The total cost of working, including

tallow, engine-men, coal, water, &c., £612 t 10s, The cost per mile of ascent, 5s. d^d.

The average weight raised per train, 51*8 tons. The cost of coal, 20s. per ton.

Economically, leaving speed out of consideration, 1 lb. of coal raised 31,136 lbs.

one foot high.

The following summary of results was given r—
Semmering Locomotives.—Total horse power exerted, 380 ; to lift the train, 285

tons; horse-power per ton of motor, 5*2 tons. Economically (irrespective oi

speed), 1 lb. wood raised 82,208 lbs. one foot high.

Giovi Locomotives.—Total horse-power exerted, 444; per ton of motor, 5*9

horse-power. Economically (irrespective of speed), lib. coke raised 169,600 lbs.

one foot high.

Glasgow Stationary Engine.—Total horse power to raise the train, 452; without

the horse-power to lift the rope, economically 1 lb, of slack raised 45,700 lbs. one

foot high, irrespective of speed.

St. Germains Atmospheric System.—1 lb. coal raised 22,063 lbs. one foot high,

irrespective of speed.

These results, as compared with the alleged duty of the Cornish boiler, one million

pounds one foot high, were still far below laboratory duties.

April 15

The discussion being renewed on Mr. Drysdale's paper " On Steep Gradients of

Railways, and the Locomotives employed," was continued throughout the evening.

It was stated, that on the Oluham incline, 1^ mile in length, with a gradient of

1 in 27, a tank engine weighing about 27 tons, drew at the rate of 15 miles per

hour, a train of nine loaded carriages weighing 50 tons.

The dimensions of the engine were,

—

Feet. Indies.

Leading wheels, 3 6 diameter
Driving wheels (four coupled), 5 „
Cylinders, 1 3 „
Length of stroke, 2

It was argued, that it was extremely difficult to establish any useful comparison

between the working of various inclines, in consequence of the dissimilarity of con-

ditions, of local circumstances, and of the different modes of keeping account of the

expenses. That instead of fixing the limit of adhesion, as on the Semmering, at

eight times the weight on the wheel, as compared with the force of the pull oi

the engine, it would be practicable to ascend much greater inclines with only five

times the weight to the drag of the engine. That the Semmering engines could

not be received as any improvement upon the construction of the engines employed
ten years ago at the Lickey incline, where two small engines had been in the habit

of drawing, up a gradient of 1 in 37 trains of 50 loaded waggons, weighing at least

250 tons, at a speed of 6^ miles per hour; therefore, that one of these comparatively

small light engines, would be quite able to haul 165 tons over the Semmering
incline, at a speed of 1 1 miles per hour.

Though it could not be denied, that English railway engineers were formerly

prejudiced against any steeper incline than 1 in 100, and had believed that gradients

of 1 in 50 could only be worked by means of ropes, yet it must be remembered
that 15 years ago Halifax was approached by a gradient of 1 in 44, and that

twentytwo passenger trains per day, besides goods trains, were, without difficulty,

conveyed over that incline by locomotives. There was, therefore, nothing new
in these steep inclines, nor in the manner of working them. It should also be
mentioned that the result of later experience went to prove, that it was more ad-
vantageous to rely on the locomotive, than on any system of ropes. Not only had
the latter system been abandoned on the Euston incline, (London), and at Miles

Platting incline, (Manchester), but even at Oldham, where there was a gradient of

1 in 27 for l£ mile, the rope was taken away two years ago, and the traffic was
now entirely dependent on locomotives.

It was urged, that as early as 1839 40, the Lickey incline had been freely

ascended by locomotives conveying trains, without any break in the course; the

conditions of the Lickey and of the Daiuton incline**, situated on the course of the

lines, were very different from those of termnal inclines, such as at Oldham, Halifax,

Manchester, &c.

The sharp curves, of not more than 10 chains radius, on the Semmering, must
be taken into consideration, as on a gradient oi 1 in 42 they would materially

H
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influence the working of ttie engines, at even a moderate speed. The question was,

whether it was necessary to have such heavy engines as those of the Engerth con-

struction, or whether it was not more convenient and economical, to work inclines

by means of two coupled engines, as at the Giovi incline. The latter opinion was
strongly contended for, as also that, generally, the inclines in England were worked

better, cheaper, and more regularly than that of the Semmering. In the year

1833, locomotive engines frequently ascended the St. Helen's incline of 1 in 30,

although the traffic was worked by means of ropes.

Particulars were given of some experiments made with an engine intended for

the Santander and Alar railway in Spain ; from which it appeared, that upon an

inclined plane at Sheffield about 300 yards in length, and rising 1 in 27, the engine

drew up 23i tons (exclusive of the tender), at a velocity of about 2| miles per

hour. The same engine, when tried on the Lickey incline, on a foggy day, with

drizzling rain falling, took up, in the first experiment, a load of nearly 46 tons, in

six waggons, at an average rate of about 10 miles per hour, and in the second

experiment 29^ tons in four waggons, at a mean velocity of 18^ miles per hour.

It was again insisted, that circumstances varied so much as to render comparison

of working the inclines almost impossible. It was necessary, either to have special

experiments under special circumstances, or to have such a large number of experi-

ments as to arrive at the truth by taking the average of the results. It was
evident, that the load that could be hauled by an engine was in proportion to the

weight that could be put upon the driving wheels ; but that was limited by cir-

cumstances.

In order to arrive at some idea of the relative advantage of employing one very

powerful, or two less powerful engines, two engines of equal power were taken, their

speed and pressure compared, and a similar load of 280 tons was placed behind

each. It was thus found, that the two engines, when coupled together, took both

loads up the same incline in the same time that each had taken up the half-load

separately. At Edge Hill, Liverpool there were three inclines of 1 in 48, 1 in 90,
and 1 in 56, respectively. These were still worked by ropes and stationary engines,

because, being situated in tunnels, it was f jund that the condensation of the steam
on the rails, when locomotives were tried, so lessened the adhesion, that in these

particular cases it almost amounted to an impossibility of carrying out that system.

The important point to consider was the amount of adhesion to be obtained;

one-eighth the weight was contended to be a fair average, as under certain cir-

cumstances of weather, &c, it fell to one-tenth, or one-fifteenth. That point being

determined, the rest was a question of the advantageous employment of steam, and
the construction of the engines themselves.

It was stated, that the paper should be received as a record of facts, brought by

the author under the notice of the Institution, rather than with a view to establishing

any particular ideas as to modes of working inclines.

It must be evident, that the system of working the Giovi incline by two of

Messrs. R. Stephenson and Co's coupled engines, was decidedly better and more
economical than the system of using such enormously heavy engines as those con-

structed from the Engerth design for working the Semmering incline. It was
decidedly more economical, as well as more convenient, to be able to work an incline

by merely coupling together the ordinary engines of the line, than to have engines

constructed expressly for the duty of ascending steep gradients, and unfit for the

other portions of the line. Besides, the injury to the permanent way, by such

enormously heavy engines, must be considered, when comparing their duty with

that of two engines whose weight was so much better distributed.

Circumstances of climate would always affect adhesion ; in the fine dry, cold

climate of Norway, inclines could be advantageously worked, whereas in a Londun
fog, or even with the ordinary moisture of a dewy night, the adhesion would be

materially impaired.

Ropes had been generally superseded by locomotives, but it should not be rashly

decided to abandon them entirely, as there were situations where steep terminal

gradients might still be advantageously worked by them ; whereas it would be

preferable, or even almost indispensible, to work the inclines in the course of a line

by locomotive power. The difference between current, and terminal inclines must
always be considered. The facts observed, and collected by the author, would be

found valuable as data, from whence every engineer would draw his own conclusions,

and apply them so as to meet the peculiarity of his own case.

In conclusion, it was urged, that with regard to adhesion, no a priori arguments

should be relied on, but facts alone should be had recourse to, and these it was
asserted, would be found to give the power of adhesion as being from one-eighth to

one-tenth of the weight on the wheels. It was thought to be of great importance,

that the question of the comparative economy of working inclines by locomotives, or

by ropes, should be clearly investigated. In hilly districts, if gradients of 1 in 20
could be worked with facility, the construction of many costly viaducts and other

structures might be avoided; and, of course, the less the expense necessary to be

incurred in the formation of any railway, the greater chance was there of its being

satisfactorily executed.

MONTHLY NOTES.

India-Rubber and Canvas Steam Packing.—The elasticity and strength

of this packing material, which is m;ide in several shapes by Messrs. Silver of

Woolwich, to suit the various requirements of the engineer, combine to render it

an excellent adjunct of the workshop ; and the lowness of the price also renders

unnecessary the loss of time which once was occupied by the attendant workmen
in plaiting the old fashioned hempen packing, the cost of the patented article being

less than the labour, hemp, and tallow necessary to form the former; the great

economy in tallow, and lasting properties of the new, giving it much superiority

over the old kind. In the engine-room at sea, its importance is admitted by all

engaged in the engineering department. At all times ready to hand, the workman
has but to cut the lengths of round rope packing according to the internal circum-

ference of the stuffing box, bevilling the ends, and allowing a little play for

elongation when under the screw. A series of these lengths are cut and introduced

into the box (breaking the joints of each layer) according to its depth. Square
packing, also in the rope form, is supplied and is principally used in trunnions.

Sheets of the material also are made, out of which are cut or stamped flanch

rings to any pattern as required, and is as much in request for cold-water joints

as for hot water and steam. By the application of this material, the flanch ends

of iron pipes need not be faced, as the irregularity of surface is rather serviceable

than otherwise, tending to bind this elastic intermediate substance.

Smoke-Consuming Kitchen Range.—Messrs. Brown & Green of Luton,

Bedfordshire, have recently introduced the compact kitchen range represented in

the accompanying engraving. A boiler for water is on one side of the fire-place,

whilst there is a large oven on the other side. The fire-place has a sliding top

witli the usual aperture for pans. The fire-place is fitted in front, with plates

arranged to slide between the fire bars. The top front corner of the grate is covered

in holes, being formed through the vertical plate to admit air. By adjusting the

bar slides, more or less air may be admitted in front. For roasting, it is proposed

to close the bar plates, and to let them get slightly red hot, the meat to be roasted

being placed in front of them. In this manner the meat is kept free from the dust

and ashes arising from an open fire frout. The ashpit is fitted with a door which

is provided with a regulator, for the purpose of adjusting the supply of air. The
patentees state that in this kitchen range the smoke is entirely consumed, and that

it effects a very great economy in fuel, as compared with other cooking ranges.

Marine Memoranda.—Progress of Screw Propulsion.—The Cunard

Company's screw steamer Etna has performed the distance between Havre and

Liverpool in 43 hours, being the most rapid passage on record. The Cunard

Company intend to run vessels regularly on the Havre and New York line.

A new company, under the title of the London Auxiliary Screw Ship Company
(limited liability), with a capital of £200,000, in 10,000 shares of £20 each, is

about to establish a line of steamers between Liverpool and the eastern shores of

the Mediterranean. The first vessel, the Aleppo^ built by Messrs. Richardson &
Co., of Stoekton-upon-Tees, has already sailed for her station. The Aleppo is a

vessel of 183 feet in length, and 333 registered tonnage. Another and larger

vessel, the Beyrouth will shortly be launched and placed on the station. Several

Greek merchants, both in Liverpool, Manchester, and London, are largely interested

in the new undertaking. Should the speculation be successful, other steam lines

are likely to be carried out by the same company.

The Clyde ship Persia, whose rapid passage has been commented upon with

proper pride, by her builders and friends, is the first transatlantic steamer which

has ever taken back to the United States the news of her own arrival at Liverpool.

She beat the rival steamer which sailed three days before her.

Boxing off Factory Shafts.—After a good deal of doubting and disputes as

to the recent factory act regulations, the following official copy of instructions has been

issued, under the directions of the Secretary of State, by the Inspectors of Factories

to the Sub-Inspectors in their several districts respecting the secure fencing of

horizontal shafts above seven feet from the floor:—"A late decision in the Court

of Queen's Bench having put an end to all doubt as to the intention of the Legis-

lature in regard to the fencing of horizontal shafts above seven feet from the fluor,

it is desirable that mill occupiers should be relieved from any uncertainty as to the

intention of the inspectors in consequence of that decision. We, therefore, reques,
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you to inform the mill occcu piers in your respective districts that we shall continue

not to require horizontal shafts above seven feet from the floor to be cased, nor

more than the application of rectangular hooks or parallel rods on each side of

every drum, or of any other contrivance equally effective, for preventing the driving

strap from lapping or coiling upon the shaft. We continue to hold that by such

precautions the shaft, as well as the drum or pulley, is securely fenced. But if a

person be required to be employed in any kind of work which necessarily brings

him close to an exposed part of such a shaft while it is in motion, it will of course

be at the risK of the mill occupier, for, by the use of well-known arrangements

which have already been extensively adopted, the liability to such contact may be

avoided." The document is dated the 3d. ult,

Rennie's Screw-Boats for the Rivers of India.—The accompanying

engravings are a side elevation and a plan of one of the small screw boats lately

constructed by Messrs. G. Rennie & Sons for the shallow rivers of India. This

boat is propelled by two screws upon slightly inclined shafts, supported by light

brackets on each side of the keel, near the rudder. These boats having proved

exceedingly successful, the following note of dimensions will be interesting:

—

Length, 70 feet; breadth, 7i feet; depth, o£ feet; draught, 2 feet; diameter of

screws, 2 feet 2 inches
;

pitch of screws, 4 feet. Each screw is driven by a

separate engine of the disc class, as improved by Bishopp. The speed of the

engines and screws is 260 revolutions per minute ; speed of the boat, 10 knots per

hour. The weight of the boat is 3 tons, 8 cwt. ; weight of the machinery, 3 tons.

The consumption of coal per hour is 100 lbs., and the cost of haulage per ton per

mile is only one eighth of a penny. The engines are uon-condensing, the waste

steam blowing off up the funnel.

Olefiaxt Gas.—A metropolitan company has been formed for the public

supply of gas manufactured by a new patent method from oleaginous substances.

It is stated that the chief material employed is a cheap and abundant vegetable

substance, in combination with a refuse chemical matter obtainable at a merely

nominal price, and that one great advantage of the invention consists in its being

available for establishments where coal gas is not to be procured. Its cost is

represented to be only one-fifth that of oil, while, according to a report from Dr.

Letheby, "It is about twice as good in illuminating power as ordinary coal gas,

and, from the circumstance of its not containing any sulphur compound, its chemi-

cal quality, as regards the product of its combustion, is highly satisfactory." The
capital of the company is to be £50,000, in £10 shares, according to the statements

of the promoters. The cost per light, after allowing for interest on outlay, working

expenses and repairs, will not exceed one halfpenny per hour, each of such lights

being equal in illuminating power to nine spermaceti candles. The apparatus

can be worked by any manservant; and in ordinary establishments a week's con-

sumption could be made at once. The operation is simple and cleanly, and is not

accompanied by either smell, smoke, or annoyance of any kind. It is not intended

to compete with coal gas companies, but rather to supply establishments where,

from the distance of coal gasworks or from objection to its impurities, ordinary

coal gas is not likely to be introduced. Country churches, noblemen's and gentle-

men's houses, railway stations and barracks, manufactories and warehouses for

delicate fabrics, will afford the principal field for the company's operations in this

country, and a considerable amount of business has already been developed from

these sources. The foreign and colonial business of the company has also shown
that the invention only requires to be known to insure a very large and profitable

employment for the capital of the company in quarters where the want which the

company is intended to snpply is felt even more strongly than in this country.

The Manufacture of Aluminium.—The curious metal aluminium, of

which we have already given several notices, as one of the chief novelties of the

day, was lately brought more prominently into notice by the Rev. Mr. Barlow, in

a lecture at the Royal Institution. The subject, interesting enough in itself, was
rendered still more so by the presence of M. St. Clair Deville, the French
chemist, to whom belongs the honour of having first produced the metal in appre-

ciable quantity. M. Deville brought with him several fine specimens of the metal,

as well as materials and apparatus for practical productive experiment. It is

creditable to the Emperor of the French, that he has acted with great liberality in

the matter of this philosophical discoveryr having famished the necessary funds for

producing in available quantities the metal, which had remained a mere scientific

curiosity since Wohler established the fact of its existence in 1827. As to the

uses of aluminium, this metal is at present too costly to be employed forrnany

purposes for which it is singularly adapted.. It is, however, adopted as the mate-
rial of weights for the determination of small quantities. The lightness of this

metal, and if 3 freedom from all liability to rust or tarnish, recommends it to the

surgeon and the dentist. Pianoforte strings are said to have been made of it,

while it3 property of conducting heat, its high specific heat, and the resistance it

offers to corroding agents, indicate it as perhaps the best known metal for culinary

vessels. But as soon as it is sufficiently cheap, it will, doubtless, be employed in

covering iron surfaces, such as rails and pipes, which are exposed to the atrnos-

sphere. It has been found from experiment, that a clean iron surface will receive

an adhering plating of aluminium. Mr. J. G. Taylor of Glasgow has proposed to

employ it in electro-deposition, but this application has not yet been developed in

practice.

The Policy of Patents for Inventions.—In the course of a lecture

—

" On the Manufacture of Soap"—delivered the other day by Mr. W. Hawes, at

the Society of Arts, the lecturer, after remarking upon the odious interference of

the Excise, in thwarting improvements, and checking the manufacture, transferred

his attentions to the patent laws, which he characterised as " alike injurious to

all ;" adding, that " both patentees and the public, except in a few rare cases, are

injured by the protection supposed to be afforded to the one, and by the enhanced

price consequent upon the monopoly granted to the other; and because, instead of

relying upon their own knowledge and skill for success, patentees prefer placing

their trust in the protection of restrictive laws, which the whole experience ot

legislation proves to be a snare and a delusion." Mr. Hawes is not an inventor.

He is a soap-maker of large capital, and like many other men whose capital con-

sists of gold and silver alone, he objects to the rivalry of any power which dares to

interfere with the despotic sway of the stolid matter which is alone at his command.
The chairman of the evening, Mr. Brunei, as was to be expected, took pretty

much the same view of patents as the lecturer. " He had," he said, " great ex-

perience on this subject, being compelled daily to examine inventions of various

kinds, and having himself constantly to invent in the occupations in which he was
engaged." We regret that we are obliged to say, that the first intimation of Mr.

Brunei's inventorship which we have ever had comes from himself. What are

Mr. Brunei's inventions, beyond the mere minor schemes which every professional

man must necessarily develop in his ordinary pursuits? Not being an inventor,

any more than Mr. Hawes, he, like the lecturer over whose oration he presides,

wishes to possess himself of other men's improvements without paying for them.

He, indeed, confesses this by saying, that he was lately stopped by a patentee,

when intending to introduce an improvement in some machinery which he had in

hand. The truth is, that Mr. Brunei does not wish to acknowledge any debt to

inventors. If he could take freely whatever he can lay his hands upon, we cannot

doubt that many things would appear as the " inventions," of which he states

himself to be the constant producer.

A Mr. Wibrow put in his oar, by adducing the instance of a soap-frame, which,,

under the shadow of a patent, cost eleven guineas, and, when the patent expired,

was sold for four. Without questioning the figures of this debater, who displays

a much more flourishing case fur the patentee than any with which we are ac-

quainted, and allows nothing for the difference in manufacturing cost arising after

the lapse of fourteen years, we simply ask him why the inventor should not be

remunerated for his invention, if it were more judicious to use it than to leave it

alone. The soap-makers were not bound to adopt the new plan. If they did

adopt it, they had it to pay for like anything else ; and they are no doubt far

too sharp not to strike a shrewd balance between the pecuniary cost of the patent

and the practical advantage resulting from its introduction.

The Earl of Caithness, whor from his many mechanical contrivances, has reaped

much honour, and we presume some profit, under the patent laws, remarked

that, " although these laws were in many respects of great advantage, there were

strong arguments in favour of their entire abolition." What these "strong

arguments" are, was not explained, and we must confess to a slight degree of

curiosity as to their reality and weight. The only person who really spoke out

honestly and boldly on the " patent" question was Mr. Dugald Campbell, who,

after successfully disproving Mr. Hawes' chemistry, replied very forcibly to his

weak assertions on the suiject of patents. We shall conclude these notes with

Mr. Campbell's own remarks on the subject. He said, that " Mr. Hawes had



stated truly, lie did not doubt, that he was in the minority in this Society in the

view he had taken upon granting patents for inventions, which was that they were

injurious both to the patentees and to the public. Now, he (Mr. Campbell) ven-

tured to say, that in every society over the civilised world he would find himself in

a similar position. Upon what grounds Mr. Hawes had ventured to make this

assertion it was difficult to conceive. How had many of our poor men risen to be

great men—he netd not name them, they were numerous—but by inventions,

which had been secured to them by patent-right? Otherwise, they would have

been plundered of them by some of their more opulent neighbours, who had the

means to make use of them, whilst they had not. Even under our laws, this was

done to a certain extent now. That invention was to a state of great prosperity

could not, he thought, be doubted; and to foster it. seemed the great aim of every

progressing nation ; and in no other way did it appear likely to him to be advanced

but by patents, easily, cheaply, and effectually secured.

The Aylesford Drain Pipks.—The Aylesford Pottery Company have

introduced the improved form of drain pipe shown in the accompanying figure.

The object of the improvement is to afford a means of clearing away obstructions

and stoppages in lines of drain piping without

disturbing the body of the drain. The pipes

fne formed with small detachable covers, as

shown in the figure, and when

an obstruction occurs, one or more

of these covers is to be removed

to clear it away. Ordinary drain

piping may be laid with these

accessible pipes at intervals.

Lord Caithness' Telegraph Wire Junctions.—The plan of joining

the lengths of telegraph wires, devised by the Earl of Caithness, as represented in

the annexed figure, has been

adopted by the Electric Tele-

graph Company, and found

to give much greater strength

than the ordinary arrangement, whilst it is about one half less expensive. The
two contiguous ends of the wire are well bevilled off on the outer side, so as

to form a neat clean junction at the overlap, which is then encircled by a light

metal tube slightly flattened to correspond to the section of the combined wires,

and secured in its place by solder. Junctions of this kind are made in about half

the time formerly occupied in similar operations, and, on applying a breaking

strain to the joint, the solid part of the wire gives way first, proving that the new
contrivance is all that can be desired in the way of security, whilst its neatness is

certainly unquestionable.

The Great Californian Cedar.—There is at present in London the most
gigantic, and, certainly, the must remarkable production of the vegetable kingdom
which the world ever saw. In the Philharmonic Rooms, Newman Street, is a por-

tion of a cedar tree which once towered up in mighty splendour from the plain of

a Californian valley, to a height of 3G3 feet. Fancy a shrub, the natural growth
of the earth, climbing one hundred and twenty one yards into the sky. When Mr.
Andrew Smith the wire rope engineer, was in California, he saw this tree growing,

and enjoyed a sight which, for astounding magnificence, has perhaps no parallel in

the world. The following notes upon this great natural wonder, are by Mr. Smith,

who, be it remembered, saw the tree, as it probably stood for years which are to be

reckoned by thousands.— " On my arrival at Murphy's I was informed that a party

of ladies and gentlemen were to make an excursion the next day to see a mammoth
forest cedar, growing on the mountains; and was very kindly invited to accompany
them. The next morning found us " on our winding way," now threading a tor-

tuous trail along the steep declivity of a deep ravine, now leaping a ditch, an aque-

duct, or fording a mountain torrent; one moment plunging headlong to the bottom
of some almost fathomless gulf— the next, scaling the opposite bank, until we
reached the saw mill of the Union Water Company. By the by, that must be a

very enterprising company, judging from the capacity of their beautiful canal, the

length, strength, and often the dizzy height of their aqueducts, the road they are

making at great expence, and the vast amount cf lumber— about 400,000 feet

—

waiting the completion of the road to find its way to market. We now dashed into

a trackless forest, in pursuit of our object, under the guidence of a genuine son of

Svlvanns, furnished us by our hospitable host at the saw mill. After some six or

eight miles ride up the mountain, on descending into the valley, we judged, from
the enormous size and height of the pines and cedars about, that we must be in the

neighbourhood of the object cf our search. Presently it burst upon our vision. There
was no mistaking it. Though surrounded by others from eight to fifteen feet in

diameter, it stood out in massive relief, like an overgrown giant among pigmies. It

did not look as if it had groicn into its enormous proportions, but it looked like some
monumental structure which a race of Titans had built up in imitation of a monarch
of the forest, to intimidate and awe the passer-by. We found some very obliging

men there, whom a Capt. H had sent to strip that monarch of ages of its royal

robe. I must confess that it looked to me like vandalism of the most unpardonable

kind. I felt indignant that an American should be guilty of " laying the axe to

the root" of the greatest curiosity of the vegetable kingdom in the world. Our
neighbours from whom we wrenched this goodly land had respected the title of this

tree to immortality: even the untamed savage had too much self-respect to be

guilty of marring this stupendous monument of Nature. If ever the hatchet had
been raised to gash it, the noble sentiments that linger ever in the bosom of the red

man caused the rude purpose to relent, and the uplifted arm fell nerveless at his

side. But this stupendous tree—perhaps the oldest, certainly the largest on the

globe,—a tree that had beheld the glory and the fall of Greece and Rome, of Ba-
bylon and Palmyra—that had witnessed the incarnation, miraculous mission, cruci-

fixion and ascension of the Messiah—a tree that had seen the conflicts and success,

the defeats and triumphs of Christianity and freedom for eighteen centuries—thi*

stately monarch of the forest

and memorial of the past,

fresh and vigorous even now,
not a mark of decay on
trunk, limb, or leaf—this
glory of our American forest

has been reserved, it seems,

for the axe of a patriotic and
chivalrous citizen of the

United States of North
America. Yes, this giant of

the woods and of the world
is to be flayed, literally. The
patriotic process has already

commenced. We understand
that the bark, which at the

base is about fourteen inches

thick, is to be taken off in

sections to the height of fifty

feet and sent to the World's

Fair in the city of New York.
It may put an immense for-

tune into the coffers of an
individual; it may make hiin

and his children rich ; but I

would not like to inherit the

shame and the just reproach

that must inevitably descend

to his posterity, as an heir-

loom with and as part and
parcel of the gold purchased

at the expense of a deep,

national disgrace. At the

ground the tree's circumfer-

ence was 92 feet; four feet

above that it was 88 ; and ten feet above that it was Gl feet in circumference ; and
after that the tapering of the shaft was very gradual. Its height, as measured by
Capt. H. is 300 feet, but we made it but 285. This tree is by no means a defor-

mity, as most trees with large trunks are. It is throughout one of perfect symmetry,
while its enormous proportions inspire the beholder with emotions of awe and sub-
limity. Elegance and beauty are inseparable concomitants of its grandeur. I have
said that this is the largest tree yet discovered in the world. It is so. The cele-

brated tree of Fremont would have to grow many centuries before it could pretend

to be called anything but a younger brother. It is said that a tree was once found
in Senegal, in Africa, whose trunk measured 90 feet in circumference. But no one

has ever been able to find it since its first discovery. It is called by the natives

Baebab ; by botanists, Adansonia digitata. But it is admitted that none can now
be found with a circumference greater than 81 feet. There is a tree in Mexico
called the Taxodium, which is said to be 117 feet in circumference ; but some have
said that it is formed by the union of several trees. The height of all these foreign

trees is not more, in any case, than 70 feet ; and none of the tnmks are more than

10 feet. The age of this mammoth cedar of California, if each zone maybe reckoned

one year, is about 2520 years. A section of the wood which I brought home
with me, exclusive of the sap, which is but little more than one inch thick, numbers
about 14 zones or grains to the inch. At that rate, if it were permitted to grow,

it would increase its diameter 1-7 of an inch every year. In 84 years its diameter

would be increased one foot; in 840 years 10 feet,— so that it would then be 40
feet in diameter, and 120 feet in circumference." The deed to which Mr. Smith
refers has since been accomplished, but the speculator who undertook the removal

of the bark was ruined by his scheme, the bark is now exhibited at the place which
we have indicated, and even in its mutilated condition, it serves to convey to the

observer some notion of the magnificence of which the forest has been so needlesslv

robbed. Our engraving is from a daguerreotype of the lower portion of the tree, as

it stood during the operation of barking it. The dimensions as given below, by the

owner, are somewhat different from those of Mr. Smith, but either of them are wide

enough to excite our admiring curiosity.

Whole Height of Tree, 363 Feet.

Height to First Limb, 140 Feet.

Diameter at Base, 31 Feet.

Diameter 100 Feet from Base, 15 Feet.

Bark at Base, 18 Inches in Thickness.

Bark Removed to the Height of 116 Feet.

History of Calico Printing.—A proposition was some time ago opened

up by Mr. Mercer, whose name is so intimately and honourably associated with the

practice of calico printing, for the preparation of a history of the art. The idea

was soon reechoed in busy Manchester, and we are now glad to find that a move
has actually been made towards this most desirable end. At a meeting just held

at the apartments of the Manchester Literary and Philosophical Society, for the

purpose of obtaining the opinions of the printers, Dr. Angus Smith read the minutes

of a report of the chemical section of the Society, which had first taken the subject

into consideration, an attempt having been made to find suitable persons to write the

different sections into which the subject divided itself. The first part would be an
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introductory history of the art from the year 1750, including every department ;

—

the second would comprise the history of the mechanical department by Mr. Bennet

Woodcroft ;—the third would embrace the history of the colouring matters, chemical

compounds, and other materials used in calico printing, by Dr. E. Schunck ;— the

fourth would be the history of the dyeing process, including colonr mixing, and the

actual printing, by Mr. J. Graham ;—the fifth, the artistic department ; the first

part of it being devoted to engraving, by Mr. Joseph Lockett, and the second to

include patterns, and all particulars relating to taste ;—the sixth, statistics of calico

printing. The two latter sections had not yet been undertaken. Dr. Smith

remarked, that tbe chemical section, finding it had made some advance, thought

that now something should be decided as to the method of collecting materials.

Mr. Pochin had intimated that the Museum of Peel Park would be a fitting place

in which to deposit the collection of patterns;—Mr. M'Dougall thought the Man-
chester Free Library buildings more central, but Dr. Schunck was of opinion that

the Literary and Philosophical Society should entertain it, as a nucleus for a museum
of the arts; and that additional room might afterwards be provided. Tbe present

meeting was to elicit what amount of material was likely to be collected,—what

amount of assistance each printer would be able to send to the gentlemen who had

undertaken the writing of the several departments,—and what, if so collected, would

be the best place in which to deposit them. He should propose that a collectiou

should be made from printers who had pattern-books of an early date ; and that

they should also be requested to contribute models, or descriptions of models, of

calico printing machinery. Mr. E. Potter said the subject was a wide one : it had

often been discussed during the lifetime of the late Mr. Thompson, of Clitheroe,

and he (Mr. Potter) had entertained a hope that something of the kind would be

done, as Mr. Thompson had a large quantity of materials, but it was to be feared

they were now burned. Mr. Potter regretted the apparent apathy on the subject,

and the little assistance which he bad himself received, in his labours and expense

in connection with the Exhibition of 1S5L Unless parties offered themselves who
would take the matter up con umore, the attempt would be of little use. The cost,

too, would prove considerable, perhaps £1,200, or £1,500. So far as subscription

went he should not object to assist, but he foresaw little chance of any practical

good. Mr. Fairbairn said the Literary and Philosophical Society would give every

facility for obtaining such a record of the history and progress of calico printing,

but it would be beyond their regulations to undertake more, except having essays

read before them. Dr. A. Smith remarked that the Society could not publish the

work; it could simply give its useful influence to those preparing it, and aid them
in obtaining the materials. Mr. S. Giles said that what they most seemed to

be in want of was an able editor,—some one practically acquainted with design

and general taste. He had read several letters recently in the Manchester Examiner
and Tunes, by Mr. W. Mercer, who had written with considerable power, and he

thought if that gentleman would undertake the department of design, he would

accomplish it in an able manner; he should also like Mr. E. Potter to render his

assistance. Mr. F. Crace Calvert thonght that such a work would not only be of

interest in Manchester, but amongst calico printers on the Continent ; and since the

writers would perform their labours gratuitously, he thought there would be little

ground to fear a loss. Mr. J. C. Dyer said the public were not backward in pur-

chasing books well got up; those on mechanical science had generally proved

profitable. Mr. Pochin had conversed with several calico-printers on the subject,

and all approved of it. He knew that the Committee of the Peel Park Musenm
would be glad to find room for the collection of patterns, if it should be thought

desirable to deposit them there, and the contributors would have the opportunity of

referring to them as readily as if they remained in their own possession. Mr. W.
Mercer said he was glad to find that the suggestion had been noticed ; and he hoped

the present movement would lead to practical results. The Society might be able

to bring together a mass of materials such as no single individual could accumulate.

He highly approved of the idea of having separate writers for the different sections,

so that each could treat opon what corresponded to his taste and qualifications.

The following resolutions were passed :
—

•''That, in the opinion of this meeting, it

is highly important and desirable to print a complete History of Calico Printing."

—

"That the plan adopted by the chemical section of the Literary and Philosophical

Society be approved of.
11—u That the chemical section be requested to take such

further steps as they may deem expedient to carry out the object of the meeting."

Here is a beginning. We hope the project will be fairly fostered, for it deserves all

the aid and encouragement which our practical printers can give,

Pkize Ommels of the London General Omnibus Company.—The
French omnibus system of "correspondence," about which so much has been said

by all who have visited Paris, is now about to be established for the first time in

this country. That system has its advantages, but the project to which we refer

promises to bring with it something, in our eyes, far more important, the re-

modelling of the vehicles. Every oue admires the fine carriage-horse-looking

animals which are found in most of the metropolitan omnibuses ; they are, for the

most part, fine, well-boned, good-actioned, and well-kept horses, fully equal to

their work. But they are harnessed to rickety boxes, dirty, close, low-roofed, and
papered internally with cheap tailors' advertisements. They are so narrow that

the passenger cannot get in or out without getting jammed amongst his neighbours,

and he has no overhead guide to steady himself by in his fore and aft transit.

They are dark, because a window only here and there enlivens tbe blank sides. To
get to the top, if you wish to be an outsider, involves a feat of no ordinary gym-
nastic skill, and when there, the "knife-board" puts us in mind of the sharp edge
on which the old race of schoolmasters compelled a troant schoolboy to kneel in

penance. The wheels have no brakes, so that, in the frequent pullings up, so an-
noying to the willing horse, there is nothing to ward off the strain from the poor

animal; bad enough on level ground and slippery pavement, but inordinately

severe in going down hill. Look at a London, omnibus under a sharp pull up, and

say if it is not stupidly cruel to drive such a conveyance without any provision for

relieving the horses from the inevitable overrunning to which such a vehicle is

constantly subjected. There is no bell or signalling apparatus for communicating

the wishes of the conductor, or, as we should call him, doorkeeper, to the driver.

All the instructions are conveyed by shouts, which might as well be avoided, see-

ing that a bell-pull near the door would give the proper orders quietly, and much
more satisfactorily, than the voice of the attendant. In the well-known three-

horse-abreast omnibuses in Glasgow, both the brake and the signal-bell are inva-

riably applied. The former is always put on more or less in going down an y
declivities, so that the horses always run free, with all undue strain off their legs;

and in stopping, the softening effect due to the same action leaves nothing for the

animals to hold back. The bell gives the stopping and starting signals with cer-

tainty and quiet, and the horses quickly learn to respect its mandates. The body

is wide, well lighted, for its sides are all glass, and it has proper guides for the

passengers to hold by whenever they are off their seats.

But the " Anglo-French" company has at length been started with the intention

of improving the entire metropolitan system, and to this end it has collected some-

thing like £800,000 sterling, and has bought above 500 omnibuses from the dif-

ferent individual proprietors. These omnibuses employ nearly 5000 horses, and

involve the services of more than 1500 men as stable-keepers and attendants.

Already does this omnibus undertaking arrogate the position of a railway com-
pany. It publishes its traffic returns weekly, and it may not be uninteresting to

know that these returns show receipts of more than £8000 per omnibus per

week, or £1130 per day. Of course, such a company could not go on with the

existing vehicles, and a prize of £100 was offered for the best model, affording

greater public accommodation, facility of ingress and egress, and better ventilation.

In answer to this offer, no fewer than seventy-five models were sent in. and on

these Mr. Godwin, the architect, Mr. Wright, the carriage-builder, and Mr. Manby,
the Secretary of the Institute of Civil Engineers, were called in to adjudicate. As
it turned out, very few of the models answered the requirements of the examiners,

who iosued the following report:

—

" To the Directors of the London General Omnibus Company.

" Gentlemen,—Acting in accordance with your request as adjudicators upon

the designs for an omnibus sent in reply to your offered premium of £100 for the

best, we have had before us designs and models submitted by 75 competitors.

Several of these having been deposited after the date fixed in your advertisement, or

on other grounds not coming within the terms of the competition, were at once put

aside. The remainder we have carefully examined with reference to the require-

ments set forth by you, and to the police regulations, and we have first to express

our regret that, although many of the propositions display considerable ingenuity,

and offer here and there improvements, we do not find any one design of super-

eminent merit, or calculated, in its present shape, to affurd that increased amount

of comfort and accommodation your company, with praiseworthy forethought, de-

sires to give the public, and which, moreover, will doubtless be looked for at your

hands.
" Inasmuch, however, as we are required to select one of the designs as the best

of tho^e submitted, considered with regard to your stipulations and wants, we beg

leave to point out the design No. 64, sent in by Mr. Miller of Hammersmith.
Inquiry of Mr. Miller, and the examination of a full-sized omnibus, built by him

after arriving at this determination, have shown us, that if his intentions were more

completely expressed in his drawing than is the case, the design would be more

worthy of the premium.
" We must repeat that we find no design that we examined for adoption intact,

or which, to speak truly, is worth tbe premium offered; but there are points about

some of them which, being combined, would aid in producing what you and the

public desire—a light, commodious, and well-ventilated omnibus.
" George Godwin.
" Joseph Wright.
" Charles Manby."

Our engravings represent Mr. Miller's design in side and end elevation. It

combines the following improvements:

—

" The bottom side forms the seats, and consequently does away with seats raised

upon brackets, this arrangement giving three inches more head-room from seat to

roof. The class*1 ? or windows are carried up to the roof, the ordinary ventilators

being dispensed with ; but, if desired, ventilation may be made in the frames of the

windows. The rocker, or lower body of the omnibus, is carried down four inches

lower than usual, thus giving more room for the legs, and the roof is raised ten
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inches along the centre, making an increase in the height of seventeen inches in

all, so as to allow a person entering the omnibus to walk upright with his hat on.

This rise in the roof also allows of better seats and better footing being formed for

outside passengers. Three brass rods are arranged inside as hand-holds, two on

the offside, and one on the near side, the former one being eighteen inches from

the door and front respectively, and the latter one in the centre on the opposite

side. An improved ventilation is provided for in the front part of the omnibus, and

arrangements are made for more efficient lighting. Improvements are made in the

construction of the pillars or frames, these being carried down straight instead of

being curved, and being lapped instead of being tenoned, gives an additional eight

inches knee-room to the passengers. The frames of the door are also straight, and

the door itself is made to work on a pivot. Improved steps are arranged to the hind

part for getting up and down to and from the roof, and there are rail handles along

the edge of the roof. The improvements in the under carriage consist in doing

away with the futchells and bed, and working a double wheel plate with transom,

&c, in the solid, with jaws for futchells carried to take the pole, and acting with

the brake on the front wheels. The hind cross spring is also done away with, and

spiral or C springs, acting as check springs, are placed in the centre of the hind

and front springs, the springs being made much lighter. A bell is also fitted for

signaling. In addition to these improvements, it is proposed to have an arrange-

ment fitted to the back of the omnibus, of the same kind as that adopted in those

working in Paris, where the conductor is compelled, under fine for neglect, to

sound an alarm upon each passenger entering, the number being thus registered.
1 '

Surely something will now really be done to improve the London omnibuses.

Mechanical Application op Electricity.—We find the following in a

daily print :
—" A great experiment, attended with the most satisfactory results,

was tried a few days ago at Vincennes, in the presence of General Lahitte and the

officers of the fort. The secret of compressing and governing electricity is at length

discovered, and that power may therefore now be considered as the sole motive

power henceforward to be used. A small mortar was fired by the inventor at the

rate of a hundred shots a minute—without flashing, smoke, or noise ! The same
power can, it seems, be adapted to every description of mechanical invention, and is

destined entirely to supersede steam, requiring neither machinery nor combustible.

A vessel propelled by this power is said to skim the water like a bird, and to fear

neither storm nor hurricane. The inventor has already petitioned for a line of

steamers from L'Orient to Norfolk, in the United States, which he promises to

accomplish in eight and forty hours.

Notes from Buenos Ayres.

Buenos Ayr.es Gas Works.—The following notice of the progress of these

works is from the Government paper, El Orden, of the date 2d March, 1S56, the

day before the leaving of the English mail:—"The Gas Company displays a re-

markable activity. Already the pipes are placed in a great number of squares of

streets, and in many others the trenches are being opened. The following statement

of pipes already laid in the streets of this city will be interesting:

—

1,740 yards of main pipe . . 12 inches diameter.

1,450 „ „ . . 9 inches and 6 inches diameter.

2,000 „ .... 4 „ „
1,000 „ „ . . 3 „

This shows that there are 0,200 yards already laid down in the streets. The

buildings for the manufacture of gas are finished, with the exception of the roofs,

which are being placed at this time. One of the two gasometer tanks is entirely

finished, the other will be so in a few days. The retorts are on the ground, and the

building of the furnaces progresses with speed. If a mole existed by which the lighters

could discharge cargoes for the gas works, the works would have proceeded with

greater rapidity. Ten vessels have arrived in our port, bringing above 2,000 tons

of cargo, consisting of materials for this contract, from England, since the month of

December, 1855, and not even yet have the cargoes been all discharged. The Gas
Company have contracted to light the new Theatre with 1,200 burners." We
understand that Mr. Edward T. Bellhouse, head partner in the engineering firm

which has taken the contract, is at present at Buenos Ayres. Mr. W. Bragge is

engineer to the company.

Buenos Ayres Theatre.—The theatre at Buenos Ayres is progressing

towards completion, and the iron roof, which is being supplied by Messrs. Turner

of Dublin, is anxiously looked for. This edifice will be among the largest-sized

theatres in the world. A very extensive cellar beneath the pit floor is now being

used as a store for solid blocks of ice, having been designed for that purpose !—the

very idea is refreshing in this hot climate. The works are being carried on under

the direction of Senor Pellegrini.

The First Buenos Ayuean Railway.—About a year ago a railway between

Buenos Ayres and Moron was commenced, and the ground was partially levelled

for the permanent way; but owing to miscalculations respecting the pecuniary

arrangements, the progress was suspended some four months ago. Wm. Bragge,

Esq. C.E., has been consulted respecting the undertaking, and has surveyed the

ground; and reported that about £75,000 will be requisite for the completion of

the railway. An application has been made to the government for additional funds

towards the project, and there seems every reason to believe that the favourable

disposition of the government towards this very important work, will lead to such

arrangements as will enable the railway to be speedily made.

Law Reports of Patent C^ses.

Daines " Treating Stone."-—In this case before the Lord Chancellor,

Mr. Dailies filed a petition to have the great seal affixed to a patent claimed by

him, for an improved mode of treating surfaces of stone, plaster, and cement, fur

the preservation of the same from decay. It appeared that, in the month of

April, 1853, a patent was taken out by a person named Barrett for an improve-
ment in indurating porous stones, &c, which patent was sold to Mr. Hives.

Hives entered a caveat against Daines' alleged invention, on the ground that it was
similar in its nature to the patent granted to Barrett, and also that Dines had
been guilty of mala Jides and misrepresentation, he having been connected with

the working of Barrett's patent. When the matter was first brought before this

court, his Lordship referred it generally to the Attorney-General, who has reported

to the effect that the two processes are distinct. The question of the correctness

of the Attorney General's certificate, was the subject of the first day's discussion.

On the second hearing, Hives, the assignee of Barrett's patent, showed that it was
afterwards arranged by a license deed between Hives and Daines, that the patent

i-hould be worked for their joint benefit. The grounds of opposition were that,

the alleged invention was similar in its nature to that of Barrett's patent, and that

Daines had been guilty of malaJides and deception in not disclosing to Hives what-
ever struck him as an improvement during the time he was working Barrett's patent.

The Attorney-General had certified that the two processes were distinct, and the

petition sought the confirmation and carrying out of that report. The invention

is of considerable value, being largely used on the external walls of the New Palace

of Westminster and other public buildings. A great number of affidavits were
read on each side, but the only thing noticeable in the judgement of the court was
that, although the patent was directed to issue, terms were imposed upon the

patentee. The Lord Chancellor ordered the patent to be sealed, and to bear the

same date it would have done if there had been no opposition, upon the following

condition—namely, that Daines undertook to assign the patent to Hives, subject

to the same arrangements, as to licence and otherwise, made between Hives and
Daines in respect of Barrett's invention. Opportunity was given to Hives of

considering whether he would elect to take the benefit of the proposed arrange-

ment ; but on the third hearing, Hives declined the offer, and the Lord Chancellor

therefore made an unconditional order for the sealing of the patent.

Hull v. Bollard : Infringement "Grinding' Mills."—This action was
brought by the plaintiff, Mr. Hull, who carries on the business of a miller in

Liverpool, against the defendant, also in the same business in Liverpool, for an

infringement of a patent granted to the plaintiff in April, 1855, for an improve-

ment in cutting the main furrows in the grinding faces of millstones, by which, in

some instances, double, and in others triple the quantity of flour might be obtained

within the period of an hour from that produced by the old stones in that time.

The circumstances of the defendant having used the plaintiffs patent having been

proved, upon the part of the defendant, it was insisted that the mode of cutting

the main furrows was not new, although the combination of two different furrows

was so, and called various witnesses to prove that they had seen them in use before

plaintiff's patent was granted. For the plaintiff, it was urged, in reply, that the

defendant had not given him any notice of the objections, as required by the Pa-

tent Law Amendment Act, 1851. Mr. Baron Martin admitted the evidence,

and finally the plaintiff was directed to be nonsuited without prejudice to a

motion for a new trial.

PROVISIONAL PROTECTIONS FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

C§3* When tlie city or town is not mentioned, London is to be understood.

Recorded December 22, 1855.

Jolin Gedge, 4 Wellington-street South, Strand—Improvements in cutting and
folding paper to form letters or notes and envelopes in one piece.—(Communication
from Guillaume Pierre, Clicby la Garenne, France.)

Recorded January 21.

Gustav A. Blittowski, New York, U.S.—Improvements in repeating fire-arms.

Recorded January 23.

Joseph Ilopkinson the younger, Huddersfield-^Improvements in apparatus con-
nected with steam boilers. A

223.

363.

377.

Recorded January 24.

James A. Longridge, Fludyer-street—Improvements in the construction of ordnance
and other vessels intended to resist internal pressure, and in the manufacture
and method of discharging projectiles.

Recorded January 25.

George G. Woodward, Kidderminster— Improvements iu the manufacture of

carpets.

Recorded January 28.

Harvey Hillard, Glasgow—Improvements in articles of cutlery, and in apparatus
for sharpening and cleaning the same.

Recorded February 1.

Peter Armand le Compte de Fontaine-Moreau, Paris, and 4 South-street, Finsbmy
—Certain improvements in saponification of fatty matters.—(Communication.)

Recorded February 2.

George Napier, Bath-street, Glasgow, and the Adelpbi—Improvements in " breaks"
for railway and other carriages.

Recorded February 8.

Thomas Restell, New Kent-road—Improvements in breach-loading and revolving
fire-arms and in cartridges.

Recorded February 13.

John Mills, Oldham— Certain improvements in the slide valves of steam engines.

Recorded February 14.

John C. Meyer, Paris—Improvements in machinery for rolling metal.



THE PRACTICAL MECHANIC'S JOURNAL. 55

Recorded February 21.

447. James D. Green, Craven-street—An improvement in breech-loading fire-aims.

Recorded February 27.

501. "William H. Jennings, Birmingham—An improvement or improvements in the

manufacture of the guards and heel plates of guns, which improvemement or

improvements may also be applied to the manufacture of lasso rings and ma-
nilias.

Recorded March 1.

525. "William Crozier, Sunderland—The better extinction of fire, street watering, and
other purposes.

537. Francois Kualem. 29 Hue de Paris a Belleville, France—An improvement in the

manufacture of fuel.

Recorded March 4.

550. Charles T. Rosenberg, 12 Clareuce-terrace, Camberwell New road—Improvements
in ornamenting china, glass, and other surfaces, when transferring printed im-
pressions.

Recorded March 6.

561. Luke D. Jackson, 3 Alfred-place, Alfred-road, and Henry Myers, 51 Alfred-road
Paddington—Invention for the combining air and water as a power.

563. Richard Philp, Suffolk Parade, Cheltenham—Improvements in paddle-wheels for

propelling vessels in water.

5P5. Robert Morrison, Newcastle-upon-Tyne—Improvements in pile-driving machinery.
56G. B'nj:imin Browne, Stockwell, Surrey,- Certain improvements in the construction

of spindles for locks and latches, and in the mode of connecting the same theret&,

and to their respective knobs.

567. Ansuste Neuburger, Paris, and 4 South-street, Finsburv—Invention for extraction

of oil from a vegetable substance not hitherto so used.

56S. John W. Scott. "Worcester—Invention of an apparatus for fastening or securing
buttons, which may itself be used as a stud or button.

569. Richard A. Brooman. 166 Fleet-street—An improved method of creating a vacuum,
together with certain arrangements of apparatus for preservins substances liable

to injury or corruption from prolonged exposure to the atmosphere.—(Communi-
cation from Dr. Girand.)

Recorded March 7.

570. John Downie, Glasgow—Improvements in moulding or shaping metals and other
materials.

571. Chevalier Guillanme HUhner. 4 South-street, Finsbury—Certain improvements in

the treatment of ores.—(Communication.)

572. David Brown and "William B rown, Smethwick, Staffordshire—An improvement or
improvements in rolling railway switches from railway bars, and in rolling taper
ends or other bars requiring the same.

573. Frederick H. Holmes, London—Improvements in machines known under the name
of magneto-electric machines.

Recorded March 8.

574. Thomas Cook, Addiscnmhe, Surrey—Improvements in portable bpdsteads.

575. Henery B. Young. Birnstaple—Certain improvements in steam-engines.

576. Henry" Cooke, Manchester—Improved machinery or apparatus for dyeing and
dressing yarns or threads.

577. Jean J. Robert. IS Portugal-street, Lincoln's-inn-fields—Invention of a process
which extracts the greasy particles contained in the waters after the cleansing
of wools, by the means of sulphate of zinc and arsenious acid.

578. David Y. Stewart, Glasgow—Improvements in moulding or shaping metals.

Recorded March 10.

579. Robert Hinnah, Glasgow—Improvements in pittery kilns.

5S0. Leon Chablin and Antoine Henniqne, Paris, and 4 South-street, Finsbury—Inven-
tion of a new mode of ornamenting ceramic and vitreous products.

581. Pierre D. Nolet, Paris—Improvements in pen-holders.

582. Pierre H. G. Rerard, Paris—Improvements in manufacturing artificial flowers and
foliage.

583. Robert S. Bartleet, Redditch—Improvements in cases or holders for mach/ne and
other sewing needles.

584. James Mills, Oldham—An improvement in spindles used in certain machines for

preparing, spinning, and doubling cotton and other fibrous substances.

5S5. Francis J. Emery, Cobridge, Staffordshire—An improved means of arresting the
descent of cages or corves in the shafts of mines, which may also be applied to

stopping the fall of weights.

586. Joseph Davy, Manningbam, near Bradford, and John Milnes, Clayton West, near
Hnddersfield—Improvements in looms for weaving plaids, plain weaving, and
flounces, or other groundwork.

Recorded March. 11.

587. Alexandre Tolhansen, 7 Duke-street, Adelphi—Certain improvements applicable
to bakers' ovens.

—

(Communication from Hiram Berdan, Flatlnnd, U.S.)
589. Henri Greene. Windlesham, near Bagshot, Surrey—Improvements in locomotive

engines and carriages running on railways.—(Communication.)
590. Oliver Maggs, Bonrtnn Foundry, Dorsetshire—Improvements in the straw-shaking

apparatus of thrashing machines.
591. Henry Petitpierre, Paris—Improvements in sawing or cutting stone.
592. John Fowler, jun., Havering, near Romford, Essex—An improvement in the manu-

facture of bricks and tiles.

Recorded March 12.

593. Henry Horner and Richard Bagley, Sheffield—Improvements in buffers and draw
and bearing springs for railway and other purposes.

594. George Spencer, 6 Cannon-street—Improvements in supporting the rails of railways.
595. John M. Stanley, George Bellamy, and William Booth, Sheffield—Improvements

in the manufacture of rolls for rolling steel, copper, lead, or other malleable
material.

596. Christopher R. N. Palmer, Strand—A new telegraph and improved telegraph, or
signal apparatus, parts of the invention, apparatus or manufacture, being appli-
cable to other pnrposes.

597. John Vigars, Marytavy, near Tavistock, Devonshire—Improvements in machinery
for lifting in mines, also applicable to other purpose.

598- Edmnnd A. Pontifex, Shoe-lane—Improvements in the manufacture of tartaric and
citric acids, and tartrate of potash and soda.

599. Liphar M. Chalange, Nogent-sur-Seine, France—Certain improvements in corn-
mills.

600. William Corbitt and George Shaw, Masbro' Work*, Rotherham—Improvements
in buffer-bearing and draw-springs for railway and other carriages.

Frederick K. Edwards, Newcastle-upon-Tyne—Improvements in railway brakes.
602, William B. Hayes, Manchester—Certain improvements in looms for weaving.
603. John N. Ryder, Thames-street—An improvement in the slide valves of steam-

engines.

604. George Murray, Whitehill Point, Northumberland—An improvement in the con-

struction and manufacture of wheels for locomotive engines, waggons, and other
carriages to be used on railways.

605. Thomas W. Taylor, Cannelton, Perry, Indiana, U.S An improvement in flying

or roving frames.

Recorded March 13.

606 Christopher Duckworth and Thomas Marsden, Manchester—Invention of the
manufacture of a new or improved woven fabric.

607. Pierre H. G. Beiard, Paris— Improvements in the manufacture of waterproof
fabrics, which improvements may also be applied for rendering other substances
waterproof.

608. Joseph Sturge, Kennington, Surrey, and Alfred Sturge, Northfleet, Kent—Improve-
ments in rotary fluid meters.

609. George Rees, Clerkenwell—An improved method of producing figured or ornamental
surfaces on glass.

610. Isaac Dixon, Liverpool—An improved propeller for steam-ships and other vessels.

611. Grand de Chfiteauneuf, Paris, and 4 South-street, Finsbury—Invention of a hydro-
pneumometric gas meter.

612. Thomas Porter, Manchester—Improvements in looms for weaving carpets, coach-

lace, velvets, and other piled fabrics.—(Communication.)

613. James Murdoch, 7 Staple-inn—An improved mode of manufacturing cut velvets,

and other similar fabrics.—(Communication.)

Recorded March 14.

615. Prosper Pimont, Rouen, France— Invention of a certain process for restoring

metallic spoiled pens.

616. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris—An improvement in

capstans.—(Communication.)

617. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris—An improvement in

ships' windlasses.—(Communication.)

618. Phillip Marcus, Well-street—Invention of an apparatus for working the damper in
steam-engine furnaces.—(Communication from John Taylor, New Jersey.)

619. William Yates, Bromley—An improvement in furnaces.

620. William Clay, Liverpool—Improvements in the manufacture of the points or
switches and crossings of railways.

621. William E. Newton, 66 Chancery-lane—Improved machinery for separating gold

and other metals from their ores.—(Communication.)

Recorded March 15.

622. Charles Coates, Sunnyside, near Rawtenstall — Improvements in apparatus for

communicating motion to machinery used in bleaching, printing, dyeing, and
finishing fabrics.

62.3. Louis J. Richard, Tirlemont, Belgium—Improvements in sugar manufacture.
624. Joseph B. Hawkins, Reading—Improvements in couches or sofas, parts of which

are applicable to other like furniture.

625. Edwin T. Wright, Wolverhampton—An improvement or improvements in the
manufacture of steam-engine boilers, iron ships and boats, and such other vessels
and things as are or may be made by riveting together metal plates.

626. Robert W. Winfield, Birmingham, John Simms, Fleet-street, and Thomas Lloyd,
King's Norton, Worcestershire—Improvements in the construction and orna-
mentation of metallic bedsteads, and other articles of metallic furniture.

627. James Rice, Foley-place, and Lieutenant William Rice—Improvements in breech-
loading repeating guns and rifles.

628. Joseph Dumas, 8 Windsor-terrace, City-road—An improved description of tile.

—

(Communication, recently patented in France, in the name of Frederick Arnaud.)
629. William Oldham, Southam, Warwickshire—Improvements in the manufacture of

cement.
630. Henry Bessemer, Queen-street-place, New Cannon-street— Improvements in the

manufacture of iron and steel.

631. Charles Randolph and John Elder, Glasgow—Improvements in marine engines.

632. Joseph Pegg, Monk Wearmouth, Durham—Improved steering apparatus.

Recorded March 17.

633. John Mitchell, Dunnings-alley, Bishopsgate-street Without — Improvements in
apparatus for washing and amalgamating ores and other matters.

634. George Hills, Belmont-hill, Lee, Kent—Improvements in treating fatty and oily

substances so as to obtain stearine and oleine in separate states.

635. Charles B. Normand, Havre, France—Improvements in the treatment and employ-
ment of steam in steam-engines, and in apparatus for effecting the condensation
of steam

.

636. James Amos, Frindsbury, Kent—An improved flour dressing machine.
637. Thomas Palmer, Tavistock, Devonshire—Invention of pumps, with a new or im-

proved box and valve.

638. Robert Thomson, Glasgow—Improvements in weaving.
639. William Graham, Glasgow—Improvements in marine compasses, and in adjusting

the same on board ship.

Recorded March 18.

640. Peter Armand le Comte de Fontaine-Moreau, Paris, and 4 South-street, Finsbury

—

Improvements in churns.—(Communication.)
641. Peter de Prades, Cambden New Town—Improvements in wheelbarrows.

642. Thomas Bird and Thomas Rose, Manchester—Certain improvements in castors.

643. Edward Rowley, West Bromwich, Staffordshire, and John Hadley, Birmingham

—

A new or improved method of shaping iron.

644. Edwin Pettitt, Manchester—Improvements in machinery for preparing cotton and
other fibrous substances.

645. John Drury, Paddock, near Huddersfield—Improvements in steam-boilers for pre-

venting explosion thereof.

647. Harby Barber, Belgrave, near Leicester—Improvements in the manufacture ot

hosiery goods.

648. William Smith, 10 Salisbury-street, Adelphi—Improvements in the means of
economising heat in locomotive engines.— (Communication from Auguste
Quanonne, Tournay, Belgium.)

649. Peter Appleton, New Swindon, Wiltshire—Improvements in knives for peeling
apples, potatoes, and other fruits and roots.

Recorded March 19.

651. Richard Morgan, Acton, Middlesex—Invention of a cellular purse.

652. Thomas Richardson and George W. Jaffreys, Hartlepool—Improvements in marine
steam-engines.

653. Augustus D. Lacy, Hall House, Knayton, nearThirsk, Yorkshire—Improve nents
in certain apparatus for taking up and delivering mail bags and other packages
from a railway carriage or carriages whilst the train is in motion.

654. Barnet S. Cohen, 9 Magdalen-row, Great. Prescot-street—An improvement in the
manufacture of chimney-pieces, shop fronts, pillars, pilasters, slabs, vases, and
ornamental parts of buildings.

655. John D. M. Stirling, Blackgrange, Clackmannanshire—Improvements in steel and
its manufacture.
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656. Barnet S. Cohen, 9 Magdalen-row, Great 1'ivscut-sireet— An improvement in

the manufacture of pen-holders, handles, knobs, fiuger-plates, and umbrella and
parasol furniture.

657. Ely S. Stott, Halifax—Improvements in the manufacture of mohair, alpaca, and
worsted pile fabrics.

658- David Cope, Birmingham—A new or improved manufacture of spoons, forks, and
ladles.

659. Alfred V. Newton, 66 Chancery-lane—Improved means for separating substances

of different specific gravities.—(Communication.)
660. John B. Hall, New York, U.S.—Improvements in preparing and treating pictures.

661. Charles F. Parsons, Lambeth—Invention of machinery to be employed in the bleach-

ing and dyeing of cloths, yarns, and fabrics.

662. Richard A. Brooman, 166 Fleet-street—Improvements in balance slide valves.—
(Communication.)

Recorded March 20.

663* John Leigh ton, 40 Brewer-street, Golden-square—Invention of a luminous fire-

place and self-supplying smoke consumer.
664. Peter Armand le Comte de Fontaine-Moreau, 4 South-street, Finsbury, and Paris-

Improvements in looms for weaving.—(Communication.)
665. James Wadsworth, Hazelgrove, near Stockport—Improvements in the ventilation

of mines, or in the means of removing noxious gases therefrom, and in machinery
or apparatus to be used for that purpose.

666. John W. Burton, Eye, and George Pye, Ipswich, Suffolk—Improvements in treat-

ing flax, hemp, and other fibrous matters requiring like treatment.

G67. William C. T. Schaefi'er, Bradford—An improvement in treating soap-suds and
wash-waters.

G6S. John D.M. Stirling, Blackgrange, Clackmannanshire—Improvements in mounting
heavy ordnance for naval purposes.—(Communication from Monsieur Delvigne,
Paris.)

669. John Trueman, 34 Castle-street, Belfast—Improvements in ovens for baking,

tiro William Drummond, Smith-street, King's-roud, Chelsea—Improvements in spring
hiugeB for swing doors.

Recorded March 22.

G71. John Murphy, Newport, Monmouthshire—Improvements in means or apparatus
for stopping or retarding vehicles used on rail or other roads, which improve-
ments are also applicable to the brake wheels in connection with stationary

engines.
672. George H. Brookes, Dalkeith—Improvements in stoves, grates, or fire-places.

673. William Brierley and James P. Brierlcy, Cleckheaton, Yorkshire—Improvements
in looms for weaving.

674. Walter Glover, Sal ford, near Manchester—Improvements in the construction and
arrangement of machinery or apparatus for damping and beetling woven
fabrics.

675. Henry Pratt, Worcester—Certain improvements in the construction of union mills,

and in the application of the motive power apparatus, and machinery connected

with the manufacture of flour and bread, parts of which are also applicable for

other useful purposes.

676. James S. Cookings, 26 Ann-street, Birmingham -An improved envelope, and
which said envelope he proposes designating as the despatch or return envelope.

677. John H. Johnson 47 LincolnVinn-fields, and Glasgow—Improvements in weav-
ing by electric power, and in the machinery or apparatus employed therein.

—

(Communication from Monsieur Louis B. Bauker, Turin, Sardinia.)

678. John Jones and Alexander C. Shirreff, Glasgow—Improvements in the construc-

tion and application of rotatory motive power engines and pumps.
679. John II. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in electro-

magnetic telegraphs.—(Communication from Charles C. E. Minie, Viucennes,
and Louis F. C. Breguet, Paris.)

6S0. Henry Brmrly, Chorley, Lancashire—Improvements in self-acting mules for spin-

ning and doubling.

681. John Ilincks and George Wells, Birmingham—Improvements in metallic pens and
pen-holders.

682. Gustav G. A. L. M. Sclielhorn, Birmingham—A new or improved pen-holder.

6S3. Charles Carey, 32 Union-grove, Wandsworth-road—Improvements in shower
baths.

684. William H Barlow, Midland Railway, Derby—Improvements in covering and
constructing bridges, viaducts, floors, and other structures of a like nature, when
iron is used.

685- Charles Carey, 32 Union-grove, Wandsworth-road—Improvements in the vessels

and filters used for making infusions of coffee and other substances.

686. John Juckes, Dame-street, Islington—Improvements in furnace bars.

GS7. Charles Carey, 32 Union-grove, Wandsworth-road—Improvements in presses for

copying letters arid other documents, and for other uses.

6S3. Edmund Barber, Tring, Hertfordshire—Improvements in mangles.

Recorded March 24.

600. Thomas Heaton, Blackburn—Improvements in self-acting doors and gateways.
691. James Bryant the younger, Plymouth—Improvements in machinery or apparatus

for the rehurning of animal charcoal.

692. James Robertson, Ardrossan, Ayrshire—Improvements ir transmitting motive
power.

693. Peter Brown and George Bi-own, Liverpool—Certain improvements in sizing and
stiffening textile materials or fabrics by ihe application of new materials for

those purposes.
694. Peter Brown and George Brown, Liverpool—An improved ash-pan for fire-grates.

695. Richard Husband, Manchester—Certain impruveme.nts in the manufacture of hats.

696. John Tysoe, Charles Tycoe, and Peter Foxcroft, all of Salford—Certain improve-
ments in machinery or apparatus for roving, spinning, and doubling cotton and
other fibrous substances.

G97. William Pitt and Edwin T. Davies, Birmingham—Improvements in the manufac-
ture of brackets and castors for furniture.

60S. William Clay, Liverpool—Improvements in the manufacture of wrought or bar
iron.

699. William E. Newton, 66 Chancery-lane—An improved coupling for connecting car-
riages, locomotives, and all vehicles used on railways.— (Communication.)

700. William E. Newton, 66 Chancery-lane—Certain improvements in cranes.—(Com-
munication.)

Recorded March 25.

701. Robert Cruince, Bolton-le-Moors, Lancashire—Improvements in the machines for

spinning called "'mules."

702. John Bio n ley, Shelton, and William Adams, Etruria, Staffordshire—Improvements
in ovens used for firing porcelain and other kinds of earthenware.

703. Louis A. Gizard, Paris, and 4 South-street, Finsbury—improvements in elastic

matresses and cushions.

704. John Aspinall, Limehouse—Improvements in apparatus for obtaining extracts and
decoctions

705. William Foster, Black Dike Mills, Bradford—Improvements in looms for weaving.

707,

70S,

709.

710,

711.

712
713

715.

716.

719.

720.

721.

722.

723.

724.

725.

726.

727.

728.

729.

730.

731.

732.

733.

734.

735.

736.

737.

73S.

John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in machi-
nery or apparatus for raising nap or pile.—(Communicath>n from Messrs. F. H.
Schroer and C. E. Rost, Meissen, Saxony.)

John D. Dunnicliffe, Nottingham, and Stephen Bates, Radford—Improvements in
the manufacture of twist lace and weavings.

George H. Cottam and Henry R. Cottam, Old St. Pancras-road—Improvements in
the manufacture of chairs, bedsteads, and other articles to sit and recline on.

James Hargraves, Woollen Works, Carlisle—Improvements in the apparatus used
for dyeing fabrics.

George H. Smith, North Perrott, near Crewkerne, Somersetshire—An improvement
in the manufacture of saucepans, kettles, and other like culinary utensils.

William Ball, Chicopee, Massachusetts, U.S.—Improveniensj in machinery for

stamping ores.

Robert Collins, Trent—An improved agricultural implement,
William IliinL-'worth, Manchester—Certain improvements in printing or colouring

china, earthenware, or other ceramic manufactures, and in the machinery or
apparatus connected therewith, and also improvements in the subsequent treat-

ment of such manufactures.
George Wailes, 10 Palace-row, New-road—Improvements in the means of actuating

valves used fur regulating the passage of gas or water in pipes.

Recorded March 26.

Matthew Weston and Orlando Cartel-, Rochdale—Improvements in machinery or
apparatus for setting saws.

Joseph Liley, 5 Gutter-lane—An improved case or sliding-tube for candles, tele-

scopes, opera-glasses, and is especially applicable to portable articles for the
toilet in travelling, and is called " Debas-cylindrical-etui.''—(Communication.)

Alexandre Tolhausen, 7 Duke-street, Adelphi—Invention of a new process of pro-
ducing chemical writing, and of marking and inscribing chemically any charac-
ters or figures upon paper or other substance of similar character.—(Communi-
cation from Halvor Halvorson, Cambridge, Massachusetts, U.S.)

Alexandre Tolhausen, 7 Duke-street, Adelphi—An improved mode of manufactur-
ing porous earthenware.—(Communication from Halvor Halvorson, Cambridge,
Massachu setts, U.S.)

William A. Gilbee, 4 South-street, Finsbury, and Paris—Improvements in the ma-
nufacture of glass.—(Communication from Monsieur Salmon, Paris.)

Thomas B. Daft, Seville Iron Works, Dublin—Improvements in the manufacture
of metallic and other bedsteads, and articles of metallic and other furniture.

David Lowe, Leicester—Improvements in knitting machinery.
George Smith, 9 Manor-road, Newington—Improvements in "envelopes" for con-

taining letters or documents.
Patrick S. Rankin, Glasgow—Improvements in communicating or transmitting

motive power.
William R. Barker, Chapel-street, and William Toogood, Mount-street—Improve-

ments in bottles, or in stoppering bottles, jars, and other receptacles.

James Rock the younger, Hastings -Improvements in carriages, parts of which are
applicable to other structures.

William E. Newton, 66 Chancery-lane—Improved apparatus for exploring under
water.—(Communication.)

William Clayton, Watling-street— An improved manufacture of soap.
William E. Newton, 66 Chancerv-!ane—Improvements in maceiating substances

to be employed in the process of distillation.—(Communication.)

Recorded March 27.

Jamns Taylor and James Galloway, Bolton-le-Moors—Improvements in guages for

indicating pressure.
Alexandre Tolh?usen, 7 Duke-street, Adelphi—Certain improvements in watches

and other time-keepers.—(Communication from Jacob Muma, Hanover, U.S.)
Joseph Tall, Islington— Improvements in blind rollers, and in fixings for the

same.
William Nicholls, Raunds, Northamptonshire—An improvement in the manufac-

ture of boots and shoes.

Richard D. Gumming, St. James's—Invention of a footstool and hassock combined.
—(Communication.)

Bonnet F. Brunei, Hampstead-road—Improvements in the manufacture of Prussian
blue.

James Cliff, Burton-upon-Trent, Staffordshire—Improvements in machinery for

cleansing casks.

William Ball, Chicopee, Hampden, Massachusetts, U.S.—Improvements in ma-
chines for separating copper and other metals from their ores.

Allen L. Hill, Birmingham—Improvements in furnaces for steam boilers, japan-
ners' stoves, and other such like purposes.

Edward Button, 122 Piccadilly—An improved ink for marking linen and other
fabrics, and in the case or holder for containing the same and the implements to

be used therewith.

William F. Thomas, St. Martin's-le-Grand—Improvements in sewing machines.

Recorded March 28.

Joseph A. Barratt, Paris, and 4 South-street, Finsbury—Invention of a new rotalory
steam-engine.

John C. Meyer, Paris—Improvements in the construction of vices.

William Ward, Warrington, Lancashire—Improvements in apparatus for lubri-

cating the spindles of certain machines, and in preparing and spinning.

Alfred Daniel, Moorfields, Wolverhampton—Improvements in the manufacture oi

keys and locks.

UPS" Information as to any of these applications, and their progress, may he had on appli-

cation to the Editor of this Journal.

DESIGNS FOR ARTICLES OF UTILITY.
Registered from March \oth to April With.

C. & J. Clark, Street, near Glastonbury,—" Boot."

Joseph Morris & Sons, Astwood Bank, near Redditch,—" Synop
tical needle-case."

William Heap, Oldham-road, Ashton-under-Lyne,—" Heap's im-
proved pipe and nut wrench."

Frederick Cornwall, Birmingham,— " An improved grate for

heating, ventilating, and economising coals."

Ransomes & Sims, Ipswich,—" Frame or stand of a mill."

Edward Smith & Sons and Joseph Smith & Sons, Leeds,—" The
' Carlisle' morning coat."

Eliezer Edwards, Birmingham,—" Insect trap."

Richard Pease, Bradford,—" Improved pressure guage."
James Lowe & Maurice Pollock, Birmingham,—" Guard for pen-

holder."
John Manuel, Sheffield,—" Reclining chair."

March 15th, 3818
18th, 3819

20th, 3820

25th, 3821

April 3d, 3824
8th, 3825

10th, 3826
:2th, 38^7
15th, 3S28

11th, 3S29
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AIR BLAST FLOUR MILL GRINDING STONES.

Br Me. Alexander White, Incorporation Mills, Partick, Glasgow.

(Illustrated by Plate 191.)

The introduction of a cold air blast between the contiguous grinding

surfaces of millstones, has been the greatest improvement which the

mechanical contrivance of modern times has given to the miller. The

cool aerial current permeates the layer of grain from the instant that it

escapes from the feed hopper, until it is converted into flour by the

attritionary action of the stones. Its presence causes the separation of

each grain, and each partially reduced particle, from its neighbour, pre-

venting all tendency towards pastyness, and the consequent clogging

of the sharp grinding edges of which the acting surfaces of the stones

are made np. It carries off the frictional heat ordinarily so destructive

of the hopes of the careful miller, whose constant endeavour is to produce

fine flour, and plenty of it. It spreads the grain in all its stages of

reduction thoroughly evenly over the grinding area, and it expels the

finely ground particles as fast as they are produced, leaving the larger

fragments to the nnrestrained action of the stones. Finally, it increases

the product of flour, and hence it may properly be called the miller's best

friend.

The earliest systematic application of a cold air blast to millstones,

was that of Mr. Corcoran in 1813, who contrived an iron casing to

embrace the periphery of the npper stone, and rising considerably above

its surface, having a solid bottom resting upon the stone. Upon this

casing were attached four straight vanes, inclined forwards in the direc-

tion of revolution, and running tangentially from the exterior of the

central eye to the stone's periphery. At the roots of these vanes were

narrow rectangular openings, passing through the stone, and the sur-

rounding atmospheric air was simply driven through these openings by

the revolution of the vanes. Curved guide plates were also attached to

the top of the stone, to direct the surrounding air to the openings. This

arrangement opened up the way to numerous inventors, and Mr. Corcoran's

plans were followed in the succeeding year by those of Mr. Gordon of

Stockport, an engineer whose name must ever be honourably associated

with the progress of really scientific air grinding. Mr. Gordon's plan

originated in the sound idea of obtaining a higher degree of air-cooling

power, by briuging his air blast from a distance externally, instead of

taking the heated internal air of the mill. This was managed by the

adoption of a separate and detached fan blast : the air from the fan case

being conducted beneath each pair of stones by a horizontal pipe, from

which the supply was directed between the grinding surfaces, by two

vertical tubes rising np through the eye of the lower stone, and having

flat horizontal mouth-pieces to direct the currents. These mouth-pieces

were sunk beneath the surface of the lower stone about gths of an inch

;

themouth radiating outwards, and extending to near the stone's periphery,

thus applying the cool air at the point where the grinding velocity is

greatest. There can be no doubt that this arrangement was the great

forerunner of the present refined system of air blast grinding. It was

afterwards followed by the plans of Taylor, Bovill, Pinel, M'Lellan,

Banks, Goodier, Westrup, Spiller, Valck, Seely, Hurwood, and others

:

some of these contrivances being more remarkable for their eccentricity

than for any really valuable ideas, whilst others were useful contributions

to the progress of scientific grinding as far as they went.

What we have written, is a brief history of the steps through which the

millwright has passed, in attaining the refinements now within his

reach—the last of which has been developed by Mr. White. In Mr.

White's plans, provision is simply and ingeniously made for the primary

rolling of the grain, prior to its entry between the actual grinding surfaces

of the stones, the action of which is eminently improved by the judicious

distribuiion of cool aerial currents within and between the stones, and

arr.ongst the grain subjected to their action.

89.—Vol. IX.

When the upper stone is the runner, the rhyne, or connecting piece

between the driving spindle and the stone, is formed upon its upper side,

in such manner as to answer for a rolling or crashing bed for the pre-

paratory crushing rollers. Immediately over this rolling surface, there

are placed two small crushing rollers, arranged like the crushing rollers

of a gunpowder or pug-mill grinder. These rollers run loose on studs

carried by an overhead bridge beam, set by its two ends upon standards

outside the millstone case, and being adjustable by screws, so that it can

be set at any convenient height. The feeding hopper for the grain is

placed above the cross beam, and the grain, in falling out, passes through

a thoroughfare in the beam, and thence drops upon the flat rolling sur-

face driven round by the millstone spindle. The revolution of the flat

disc rolling plate, or surface, causes the two crushing rollers to turn upon

their respective axes, and thus crush the grain as it is fed beneath the

rollers. All the rolling details are encompassed by the upper stone, the

large eye of which contains them. As the grinding proceeds, the crushed

grain falls off the rolling plate, and reaches the surface of a corrugated

distributing disc or plate, which plate also answers as the means of con-

veyance of the cooling air currents to the grinding surfaces. The top of

the distributor is corrugated or notched radially to aid the distribution of

the rolled grain, and it is so disposed as to be recessed half-way into the

face of each stone, and revolving clear of the lower stationary stone. The

distributor is hollow or chambered for the passage through it of the cool-

ing air. The thoroughfares for the air are in the form of five—more or

less—horizontal curved passages, the open external ends of which ter-

minate at the line of the grinding surface, as defined by the joint recess

in the two stones. The other ends of the passages open into a central

aperture, or series of apertures, in the distributor disc ; such central

aperture being in communication at the under side, with descending

trumpet-mouthed air tubes, which pass out through the eye of the lower

stone, and are thus capable of taking in cool air. The action of the

chambered air distributor is such, that as the upper stone revolves, it

draws up cool air through the descending tubes, and conveys it out at

the external discharge apertures of the horizontal passages in the distri-

butor, in such a way as to direct the air in a powerful manner upon the

grain being ground, just at the part where the grinding action gets into

effective play. By these means the grinding is accomplished very rapidly

and well, and the grain and flour are kept quite cool, and in good order.

Instead of attaching the distributor directly to the millstone spindle,

it may be driven at a higher rate than that of the spindle, by connecting

the two by intermediate gearing. This driving gearing may either be

merely between the spindle and the distributor, or it may communicate

with any other convenient actuating movement.

Fig. 1 on our plate is an elevation, and fig. 2 is a vertical section of a

pair of mill or grinding stones, with their appendages as fitted with these

improved details. Fig. 3 is a plan of the lower stone, showing the top of

the air distributor, the rhyne, and the corrugated crushing surface ; and

fig. 4 is a plan of the lower stone, with the air distributor shown in hori-

zontal section. Fig. 5 is a vertical section of a pair of flour grinding

stones and their appendages, showing some modifications of the improve-

ments ; fig. 6 being a corresponding plan of the upper stone as inverted,

and showing a mode of driving the air distributor. Fig. 7 is a plan of

the upper side of the grain and air distributor, corresponding to fig. 5
;

and fig. 8 is a plan of the rhyne and upper crushing surface as inverted.

Fig. 9 is an elevation of the simplest form of air distributor as detached,

and fig. 10 is an elevation of a modification of air distributor to be driven

at a greater speed than the stones by means of spur gearing immediately

below it. In figs. 1, 2, 3, and 4, the upper stone, a, is the runner, the

lower stone, n, being fixed in the usual way in the cast-iron casing, c.

The upper stone, a, is encircled by the usual wooden casing, n, and at

opposite points outside this casing are placed two cast-iron standards, e,

which carry the iron casting, f, extending across the stone. This cast-

ing, f, is formed with a central cylindrical box, or receptacle, o, which
I
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receives the grain from the spout, b ; this last receiving the grain from

the hopper, i. The hox, g, corresponds in size to the eye, J, of the upper

stone, A, being arranged so as to allow of the free revolution of the latter

The bottom of the box, g, is cast with snugs to carry a pair of rollers, k,

one of which is seen in fig. 2. These rollers are turned by the rotation

beneath them of a metal disc, L, formed or fixed upon the rhyne, m. The

disc, l, is corrugated radially, as indicated in fig. 3 ; and the action of it

and the rollers, K, gives a preliminary crushing to the grain, which

greatly facilitates the subsequent grinding process. The eye, J, is made

larger than ordinary, in order to receive the rollers and crushing appara-

tus, and to allow the wheat or air to pass down outside the revolving

plate or disc, h; it may, however, be made of any convenient size. The

box, g, is formed with spouts or ducts, n, which guide the grain down

under the rollers, k. The rhyne, M, is carried on the mill spindle, o, in

the usual way, but immediately below is a radially corrugated disc or

plate, r, which carrying round with it the crushed grain, imparts a slight

centrifugal impulse to it, and distributes it between the stones, having

the effect of slightly separating the husk or bran from the kernel. The

plate, r, forms the top of the air distributor, which is composed of this

plate, and a lower plate, q, the space between the two plates being divided

into passages by the curved plates, n, seen in fig. 4. In this instance,

the air distributor is fitted upon the mill spindle, o, so as to revolve with

the upper stone, and it acts as a fan propelling the air in between the

stones. The air enters the distributor at the centre through the four

tubes, s, which descend below the lower or bed stone, e, and are formed

with trumpet mouths to receive the cool air from beneath the stones.

The air distributor runs upon, and is supported by three rollers, t (one

only of which is seen in fig. 2), carried upon adjustable spindles, and

situated in cavities in the bed stone, n.

The air channels or passages in the distributor may be shaped in various

ways. In the arrangement shown in fig. 4, the air is delivered at all the

circumferential points of the distributor, the passages widening towards

the circumference ; but instead of this plan, the passages may be made of

one and the same dimensions from the centre to the circumference, or they

may be contracted towards the latter, the air issuing in such case at

various points only thereof. It is essential that the air distributor should

be considerably larger than the eye of the stones as formed in ordinary

millstones, and in our drawings we have represented it as of half the

diameter of the entire stones ; but various proportions may be given to

it, according to the speed at which it is driven, or according to the par-

ticular kind of grain it is to operate upon. If the simple rate of the stones

does not produce a sufficient current of air by means of the distributor,

this last may be driven at a greater velocity than that of the stones, by

means of various arrangements of gearing, being, of course, arranged

in such case to revolve freely about the mill spindle. In figs. 5 and 6

is represented one arrangement of gearing for giving an increased speed

to the air distributor. The air distributor, p, Q, figs. 5 and 6, is arranged

to revolve loosely about the mill spindle, o. It has fixed to its under side

a spur wheel, u, in gear with a spur wheel, v, fast on a light vertical

spindle, w, carried in bearings in the eye of the bed stone, e. On the

lower end of the spindle, w, is fixed a pinion in gear with a spur wheel,

x, fast on the mill spindle, o, the proportions of teeth of the several

wheels being so arranged as to give the required increase of velocity to

the air distributor.

In fig. 10 on our illustrative plate, is shown another arrangement of

gearing for obtaining the same result. Here the wheels, u, v, and x,

are placed close up to the under side of the air distributor, and serve to

support it. Instead of the spur gearing for driving the air distributor,

pulleys and bands may be used. The supply of air for the distributor

has been supposed to be derived from below, through the eye of the

lower stone, but it is obvious that arrangements may be made for the

entry of the air through the eye of the upper s'.oue, or through the eyes

of both stones, if found desirable.

In figs. 5, 7, and 8, is shown another modification of apparatus, for

giving the preliminary crushing to the grain which is entering to the

stones to be ground. The tickler spindle, y, is fitted with a grooved

cone, z, which works inside a hollow grooved cone, a. The conical

hollow, a, is formed in the lower portion of a casting, which ha9

an upper funnel-shaped or conical receiver formed in it to receive

the grain which passes between the two conical surfaces. The piece,

a, b, is connected to the cover, c, of the casing, d, by adjusting screws,

so that it may be set to give any required space between the cones,

z and a. The rhyne, m, is fixed to a plate, d, beneath which the

partially crushed grain is guided by a funnel, e, encircling the central

part of the rhyne, and admitting the grain through the central part of

the plate, d. The under side of the plate, d, is corrugated radially, as

indicated in the under side view, fig. 8; and this plate works in contact,

or in close proximity, with the top, p, of the air distributor. The plate or

disc, p, is corrugated radially, as indicated in fig. 7, on its upper face, or

that opposed to the under side of the plate, d. Thus, as in this instance, the

air distributor revolves at a faster rate than the stone, A, and plate, d,

carried round by the latter, as already mentioned ; the surfaces of the

plates, d and p, rub over each other, and have a secondary crushing

action upon the grain, the centrifugal aetion arising from their rotation

at the same time distributing the grain between the stones.

In the arrangement of millstones represented in fig. 5, an improved

mode of discharging the ground grain is shown. Instead of allowing

the ground grain to be carried round the inside of the casing, c, of the

lower stone, b, as in ordinary mills, this casing, c, is formed with open-

ings, /, almost all round it, through which openings the ground grain

is discharged in a thin film, and falls down the sides of an external

casing, <7, of a conical form. In passing down this external casing, </,

the ground grain is exposed to the beneficial action of the upward

current of cool air which is rising to supply the air distributor. The

ground grain falls down the sides of the conical casing, g. to a spout,

which conducts it to a bin below.

The whole of these contrivances exhibit Mr. White's ingenuity in a

most favourable light ; and if better evidence of the practical value of

his invention were wanting, it would be supplied in the fact, that his

improvements are in most successful operation at the mills of the In-

corporation of Bakers at Partick, near Glasgow.

THE ROYAL ACADEMY.

The President, or whoever it may be whose duty it is to select a motto

to grace the title-page of the catalogue, has this year stumbled upon one

singularly insignificant : " Les artistes . . . sont les enfans de la paix, ils

sont bienfaisants comme elle, et e'est par elle qu'ils prosperent." This

last working year has been about as warlike a time as the old world has

experienced for a very long time, and yet here we have a better collection

on the whole than has been made for many years past. Battles or war-

prices appear to have stimulated our painters to more than ordinary

painstaking. Haply many have been obliged to work " overtime."

This is not encouraging to highest efforts, however mere quantity may
be increased ; and, perhaps, it is this state of force which has stamped

its impress on the productions here exhibited. This force -may have

operated in another direction also. The disasters of war which have

been shared in some form by almost every family in the British dominions,

have made our artists sick of war. In 1854, war had come upon them
witb all its panoply unstained, its cohorts all " gleaming with purple and

gold." The great morrow of 1855 saw the host—or what helped to make
up the host to the artistic imagination—the son, the brother, the friend

—

" withered and strewn.'' We all were sick of war, and this sentiment

changed nature in the studio. Instead, therefore, of a mass of warlike

scenes and carnage—of land-fights and sea-fights—we have, with one or

two exceptions, barely none. This is a very marked feature in this year's

collection. Would that we had found the last portion of the above motto

borne out, for however above the average may be the common run of

productions before us, there is not one work of genius in the; whole lot

—

not one work which would rightfully hand down a painter's name to

posterity. There are a few pictures of enormous pretence^as the large

painting of the " Deluge," truly, but the slightest glance at them is suffi-
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cient to convince us that they are none of them destined to a noble

immortality. In this respect, although some of our ancient favourites

still continue to afford us the usual quantum of pleasure, the majority

forms a mass of powerless works, which the Academy seems to have been

compelled to receive into its temporary lodgings rather than have them
empty. This thought has been suggested, not less by the pictures them-

selves, than by the closing this year of the Octagon Room—certainly no

great loss, bearing in mind the light which we got in it—and its con-

version into a " price room," where the prices of the pictures to be sold

may be ascertained. The unfortunate part of the matter is, that no artist

above "the general" in our times appears to be progressive. This is

more particularly to be noticed among the constituents of the Royal

Academy. To get into the Academy by fair or foul means is the sum of

all effort, and to " stick" there is the great end of ambition. Well,

gentlemen R.A. A. and A.R.A.A., we really cannot help saying so, in the

most deliberate manner too, if you furnish us with so many proofs of its

veracity—themselves incentives to our indignation. Every year some

of you are found wanting in more senses than one. Where is your Pre-

sident this year? and where are Cope and Herbert? Where are Maelise

and Mulready ?—where Knight and F. Danby ?—where Westmacott and
Gibson, and Sir Charles Barry? These defalcations are not to be named
but in very great seriousness ; for they operate badly as examples to

aspirants to the honours which you have gained. But we will not be too

censorious. We will hope for next year.

We will begin our details by noticing the partnership concerns. That
two heads should be better thau one is a common adage, but that two

painters should conspire together to frame a single work—single in idea

and detail—appears to us, notwithstanding precedent of long standing,

a singular delusion. Not one of this class in the present Exhibition is

bearable. 563. " Landscape and Cattle," by Lee and Cooper, is about

the best of the few appearing; but there is a want of oneness in the whole

subject which is positively distracting, and this defect prevailing through-

out the entire painting, the attentive student is, after a time, perfectly

bewildered. This is no idle fancy. There is mind in the pencil—mind
of some calibre, as clearly defined to correct observation as the most

obvious outline. Were one painter to paint the petals of a rose and

another the leaves, what kind of a rose would it be ! There is a dis-

tinctive relative hne given to the colour of each which makes up one

beautiful whole, and the nearer this oneness is attained by the painter

—

and by no possibility can it be attained in a joint production—the more
brilliant is the work as a work of art. Few as we believe these copart-

nership works are, we could very well have dispensed with this one.

And what, will our readers be anxious to ask, has become of the pre-

Raphaelites? The hopes which we have expressed of this class of our

modern painters are not quite extinguished, although those hopes are not

of the rainbow hues of former years. Without that obvious and healthy

sentiment which formed their leading characteristics at first, we have

their wonted careful imitation of nature still, and this, we trust, will lead

to something eventually. Let them, however, remember that not all the

labour they may bestow in this respect can or ought to compensate for

the want of that without which a " work of art" would be no work of art

at all—we mean a something in it which transcends nature—which must
lend to the lines and colours represented an atmosphere or glaze of their

own— of their own in both time and place. Mr. Hunt's " Scapegoat"

(398) has been thrust before our notice as a painting of its class, chal-

lenging criticism. To our taste, it is, after we have extracted its typical

character, incapable of exciting (what it is its sole object to do) the

slightest sympathy. We say nothing of the mountains of Edom in the

distance, which may be very true to nature, as they are alleged to have

been painted on the spot. A crucifix, whether drawn or modelled, comes
home to every heart : we see humanity suffering, and we suffer; but a

representation of a half-starved goat standing before us, and panting for

water where no water is, form3 a subject of pure horror, which is inten-

sified by reflecting on all the anterior circumstances relating to it. All

Mr. Millais' pictures are unworthy of him, and it may be asked about

them, as about the majority of pictures of this class—" What do they

mean?" There is evidently some deep hidden meaning in all, and it is

so deep as to evade research—at least such research as in these hard-

working times it may not be improper to devote to a picture.

What an agreeable change to Mr. T. Faed's " Home and the Home-
less" (273,:—

* His wee bit ingle, blinking boTinily,

His clean hearthstane, bis thrifty wifie's smile.
The lisping infant prattling on his knee,

iJoes a' his weary carking cares beguile,

And makes him quite forget his labour and his toil.''

' But for her girl,

And for her little orphan boy, she said,

She had no wuh to live; that she must die
Of sorrow."

A very charming production, and with very little doubt the best picture

in the gallery—an admirable companion to " The Mitherless Bairn " of

the same artist last year. Lucky he who may possess the two ! There

is so much conscientious treatment in the picture in every way, as to

appeal with instantaneous force to the judgment. We shall hope to see

Mr. Faed for many years to come in the same vein. We are weak
enough to confess, that it was some time before we could leave off look-

ing at this painting. We had nearly identified ourselves as inmates of

the lowly roof, and participants of the quiet pleasure that is there. We
turned aside. We returned to take one more look.

Again, look, by all means, reader, when you go, at 319, by Mr. F.

Stone, A.R.A. He entitles it, " Doubt," but more adequately explains

his subject by quoting the line

—

" Unheeded vows may heedfully be broken."

The idea would have been a grand one for a pre-Raphaelite. A young
man is a visitor to an aged woman, having two granddaughters, whose
personal charms appear to be equally winning. He has heedlessly been

smitten with one of them, and has just presented her with some gold

earrings, which she is admiring with all the joy of a novice in such deco-

ration. At this moment her sister is observed affectionately and deli-

cately tending her aged relative, and exhibits the possession of senti-

ments wholly devoid of self. The youth has begun to take heed, and
the second earring is dropping from his hand as he feels the new sense

creep over him. This picture is exquisitely treated throughout, and
exhibits all the excellencies, and none of the defects, of the artist. It

is a poem, as a picture ought to be, requiring no promptings to any
heart, and its language is intelligible to all. No. 35. " Home,'' by J.

N. Paton, is another admirable painting, and one of the few subjects to

which the war has given inspiration. A soldier, wounded, returning to

his old fireside, and having a mother's and a sister's greeting. 11. "A
Roman Balcony during Carnival," by R. Lehmann, and " Graziella," by
the same artist, are very worthy representatives of the modern German
school. The latter is a very graceful performance indeed, and is one of

the few pictures in the collection that deserves half an hour's careful

study with regard both to composition and colour. 413. With no name
of subject, and no name of artist ! This we should have noticed among
the pre-Raphaelites, as by some critics it has been classed above all. We
understand it is by Mr. Burton ; but here, again, we are compelled to ask,

What does it mean? 451. "The Return from Culloden," by J. D.
Watson, whom we do not before remember, exhibits great care in treat-

ment, particularly in the countenances of the disappointed and unhappy
Scot and his betrothed, who meets him at her door, and in the heather on

the hillside. We are taking the pictures as they come in the catalogue,

but must hurry on, as our space is small. 487. " Hampstead Heath,''

by G. C. Stanfield, is a good study, true to nature. 532. " The Pros-

perous Days of Job," by W. T. C. Dobson, tells its story well, and is

well composed; the figures all in good keeping, and having a genuine

Eastern tone spread over it. 557. " The Fisherman's Good Night,'' by
J. C. Hook, A.R.A., is a very pleasant performance. The little object

of his last solicitude is very gracefully and naturally depicted. In this

hasty sketch we must not forget Miss Mutrie's works. They are really

works. This lady is, without exception, the best of our flower painters.

This is saying too little. She may, in truth, be called the only flower

painter that England has yet produced. There is a truth and grace, and

genuine artistic feeling in all her works, that is most pleasing. Mr.
Clarkson Stanfield, R.A., has one fine picture, 191, " A Guarda Costa

Riding out a Gale off Fuentarabia, at the mouth of the Bidassoa, Basque
Provinces," in his best and most characteristic style. His only other

picture, a vessel entirely " abandoned" at sea, has received great com-
mendation, but is inferior in every respect, except the unity of conception

by which everything in the picture (except, indeed, the gleam of hope in

the sky) is made to contribute to the idea. Sir Edwin Landseer makes
two contributions—147, " Saved," a Newfoundland dog and a child,

whom he has just rescued from the water— an inferior work of the artist;

and 208, " Highland Nurses," appropriately dedicated to Miss Nightin-

gale— a group worthy of his high name, with, however, more than a
mere dash of a sentiment which ought to form no part of a work of art.

A buck has received his death-wound, and has come among his kith

and kin to lie down and die. Several hinds and fawns are around him,

and some staunching the blood, flowing from a visible gun-shot. E. W.
Cooke's productions are this year numerous enough, and large enough,
but there is no advance in them. His water is, indeed, not so good as

usual,

Having said thus much of the pictures in general, and pointed out the

very few which are more than deserving of a passing notice, we can only

add, that among the portraits will be found those of Captains Collinson

and Kellett, the Arctic navigators; Charles Dickens, Richard Owen,



60 THE PRACTICAL MECHANIC'S JOURNAL.

Sir John Watson Gordon, Daniel Wilson, Sir Colin Campbell, Joseph
Hume, Henry Melvill, Sir William C. Ross, Samuel Warren, William
Calder Marshall, Dr. Arnott, and Sir De Lacy Evans.

In sculpture, with the exception of Baron Marochetti's coloured

marble bust of the Queen, which is a work of the highest art, and, more-

over, an excellent portraiture, there is little to he noticed. " The Pri-

soner of Love," by G. Fontana, is also well treated, and is also coloured,

the hair, however, being left white. Another new effect is also to be

seen in a bust of Cleopatra, by J. Thomas, which is all white, the orna-

ments of the person being polished. We must not conclude without

noticing 1301, a posthumous bust of Miss Georgina Talbot, daughter of

the Rev. Henry Talbot, by Mr. G. Halse, apparently a new exhibitor.

We have seldom seen a full bust of better promise, the treatment of the

hair and drapery being very clever, and the expression natural.

BRICK-MAKING MACHINE.
By Mb. Henry Clayton, Atlas Works, London.

(Illustrated by Plate 192.)

The old manual process of brick-making, slow, costly, and ineffective

in its results, has long stood its ground amongst the contrivances con-

nected with the building arts and the works of the architectural

engineer, as an example of neglect in the midst of the great improve-

ments which have signalised our times. But, like many other fruits

of intolerable prejudice, this rude system has now nearly gone out.

Wherever the despotic monarch steam succeeds in establishing his rule,

there do we find that all crude manual routine gradually disappears, or,

at the least, shrinks within the narrowest bounds. Steam has not yet

quite mastered the work of the farmer; but it has effected wonders
even in that comparatively unpromising sphere of action. In the opera-

tions of the builder its effects are more directly palpable, and most of all,

perhaps, in the manufacture of those raw structural materials which are

in such constant demand for sheltering the growing family of mankind.
Much of the ingenuity which has latterly been developed in the machine
for brick manufacture must be credited to Mr. Henry Clayton, who has

devoted many laborious years to the perfection of this class of mechani-

cal combinations, with an amount of success everywhere visible in our

brick-producing districts. As an instance of what he has accomplished,

we now present our readers with a perspective view of his mechanical
brick moulder in its highest stage of development at the time at which
we write.

This combined " mechanical temperer and brick moulder," when
worked by a power equal to that of three or four

horses, produces from 20,000 to 30,000 bricks per

day. In it the pugging and moulding are simulta-

neously carried out, and the moulded bricks are de-

livered in a continuously alternate stream from the

two ends of the machine.

The crude clay is supplied, in its raw state, to the

top of the pugging cylinder, forming the main centre

of the machine, and it is well commingled and forced

downwards by the action of a series of screw-blade

arms on the vertical pug-mill shaft, passing down
the centre of the cylinder. This shaft, along with all

the rest of the working details, receives its motion

from a first motion belt pulley, on a short horizontal

shaft running in bearings on a block of brickwork on
the ground level. A pinion on this shaft gears with

a large spur-wheel on the second motion shaft, which
carries at its other end a bevil wheel, driving another

wheel on an external vertical shaft, passing up out-

side the pug-mill cylinder. This shaft carries at its

upper end a spur-pinion in gear with a large spur-

wheel on the top of the pug-mill shaft, which thus

receives its motion for working the clay down to

the moulding discharge orifices. The second motion

shaft of the main gearing also carries a spur-wheel

driving a wheel and pinion reducing train, ending in

a shaft carrying a crank, from which a connecting-

rod passes to the moulding piston, which is thus

traversed reciprocatorily along the chamber at the

bottom of the mill cylinder. This piston alternately

takes a supply of clay to each of the opposite discharge

ducts from the mass, as delivered by the blades in

the cylinder.

The mouldingand compressing orifices through which the stream ofclay

is passed, for shaping into the required brick section, are of novel design,

being contrived for turning out the clay with smooth faces on every side,

and with clean sharp edges. It is not an easy matter to express a mas£
of clay of 50 inches sectional area through a moulding orifice, so as to

give sharp and firm edges, as the increased frictional action in the angles

causes the edges to be roughened and torn. Mr. Clayton has ingeniously

removed this difficulty, by giving revolving sides to his die orifices, and
therefore he does not rely upon mere expression for giving form to the

plastic mass. The external vertical shaft driving the pug-mill shaft

has upon it a small belt pulley, the belt from which, actuates two small

belt pulleys, fast upon the spindles of a pair of small parallel vertical

rollers. These rollers form the vertical sides of the die, the horizontal

or top and bottom sides being fixed as in common moulding orifices;

above these die rollers is a water reservoir, from which branch supply

pipes pass down to the working surfaces of the die for lubrication.

The stream of clay is cut after it has exuded from the dies by a frame
of stretched wires capable of severing six or more bricks at once, the

clay being stationary whilst the cut is made, so that the lines of severance

are all perfectly true.

The mechanical pressure upon the clay being equal throughout, the

moulded bricks are of uniform density, perfect in form, and free from the

sand flaws, so common in hand-moulded bricks ; whilst they are devoid

of the circular fracture, due to the twisting action of the screw, in screw-

forcing machines. The bricks are turned out in such a state of stiffness

as to be capable of bearing walling up, several bricks high, immediately

on leaving the moulding orifice. In this way an enormous saving in

drying space is obviously effected, as the necessity of flooring the bricks

is entirely obviated. This stiffness of the clay renders it unnecessary to

use much water, and whilst a superior quality of bricks is produced, a

great saving in time and expense is also effected, in addition to the cer-

tain prevention of loss, ordinarily due to the exposure of the bricks in

flats during bad weather.

The mechanical details of Mr. Clayton's machine are judiciously

arranged and combined, both with the view of rapidity of production,

economy in manufacturing cost, and freedom from derangement during

working. On the point of expense of production, we think the reader

may form his own views from the illustrated description now laid before

him.

WATERHOUSE'S COMPRESSED-AIR HAMMER AND
PILE DRIVER.

The machine shop has received a very useful and important addition

in the shape of the machine tool, of which we this month give two

Fig. 1. Fig. 2.

engravings. This is the compressed-air hammer of Mr. Waterhouse of

Claremont Place, Sheffield. Fig. 1 is a front elevation, and fig. 2 is a

transverse vertical section, of Mr. Waterhouse's compressed-air-spring
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Fig. 3.

forge hammer. In this tool compressed air is used to increase the mo-

mentum of the falling hammer block, the air being compressed at each

stroke by the rising of the hammer, which is effected by cams on a re-

volving shaft. The tool, as constructed according to the modification

which we have selected for representation, has very much the appearance

of a Nasmyth steam hammer. There are the usual broad-based side

standards, with the vertical guides for the vertically sliding hammer
block, which is famished with a piston rod rising up to a piston working

in a cylinder, surmounting, in true Nasmyth style, the two standards.

This cylinder, however, is not designed for the development of steam

power. It is considerably longer than the stroke of the piston, and is

fitted with a secondary piston, which acts as an adjustable top, whereby the

effective length of the cylinder may be altered at pleasure. The hammer
is worked by means of a horizontal cam shaft, carried in suitable bear-

ings formed in the side standards, and driven by any convenient prime

mover, or by a small steam engine directly connected to it. The shaft

is fitted with two volute cam pieces lying one on each side of, and close

up against, the hammer rod. The cams act on antifriction pulleys on

the opposite ends of a short cross-head fixed in the piston rod. The shaft

carries a heavy fly-wheel to steady the motion. When the hammer
block and piston are lifted up, the latter compresses the air in the cylin-

der into the space above the hammer piston, and on the points of the cams

being passed, the reactionary elastic force of the compressed air consider-

ably increases the momentum of the descending hammer. In practice,

a hammer weighing five cwt. is in this manner

made to give a blow equal to that of an unaided

hammer weighing one ton. The use of the com-

pressed-air cylinder brings with it the advantage

of great facility in regulating the intensity of the

blow. The compressed air acts with the greater

force accordingly as the space into which a given

quantity is compressed is the less, so that, by mov-

ing the adjustable piston in the upper end of the

cylinder by means of the screwed spindle and hand-

wheel provided for that purpose, the space into

which the rising piston compresses the air, and

consequently the degree of elastic force due thereto,

can be varied at pleasure. The action of the ham-
mer can also be regulated by adjusting the ingress

and egress of the air into and out of the cylinder.

The upper adjustable piston is formed with a valve

opening downwards, which allows of the passage

below it of air, should there be any approach to a

vacuum on the descent of the hammer. A valve,

closed or opened by a lever linked to another lever

in a convenient position for the hand of the attend-

ant, is fitted into the top of the cylinder to admit

air for supplying any vacuum, or for cutting off the

air, as may be required. Below the adjustable

piston, but above the point to which the hammer
piston rises, is a valve in the side of the cylinder,

to let out a portion of the air above the hammer
piston when the latter rises, when a less force is

required than that which would be obtained by
retaining and compressing all the air. This latter

valve is worked in the same manner as that in the top of the cylinder,

by means, of a short lever connected by a long link to a hand lever lower

down in a convenient position for the attendant. And by letting out a
sufficient quantity of air on the ascent of the hammer piston, and closing

the valve in the top of the cylinder, as soon as the hammer block has

reached it3 highest point and is about to descend, a partial vacuum
will be formed, and the hammer will descend with less force even than

Its own weight would give it were it free to fall entirely unrestrained.

A bolt, actuated by a lever, is contrived in the side standard, to be

projected beneath the hammer block, and prevent it from falling when
required.

Fig. 3 i3 a partially sectional elevation of a pile-driving machine,
fitted with a compressed-air cylinder to aid the descending block. This
block, which may be raised according to any of the systems in use, comes
into contact near the top of its rise with the rods of a piston working in

a cylinder arranged like that just described for the forge hammer. The
continued rise of the block compresses the air in the cylinder, which
gives out its reactionary elastic force on the descending block, and adds
considerably to the intensity of the blow. The cylinder is fitted with a

regulating valve, by means of which the action of the piston upon the
block may be varied to suit circumstances, and thus the tool possesses

flexibility of action in the highest degree required fur the operation of

p!!e driving.

ENGINEERING AND BUILDING WORKS AT BUENOS AYRES.

The erection of the stores for the new custom-house at Buenos Ayres is

being carried on most vigorously. The building covers a plot of ground

of two and a half acres in area, having a projecting semicircular frontage

towards the river. The construction is by no means of modern style,

the different floors being supported by massive brickwork piers, and the

bearers being of the native hardwood of the country. The architect,

Mr. Edward Taylor, of Buenos Ayres, has exhibited a desire to make
the most of the materials and class of labour which are to be found in

South America, and his work will therefore hear more resemblance to

some of the great works of the old Spaniards, than to such as are carried

out in Europe with all the advantages of modern science and the use of

those materials which, during the last half century, have added so much
to the resources of constructive art.

It is proposed that the public offices for the government be concen-

trated on the site of the Old Fort, part of which has been already removed
to give space for the stores now erecting. Mr. Taylor has prepared a
design for a vast pile of buildings, which, if executed, will have an im-

posing effect. The centralization of public offices for the government
in the same place as the custom-house and stores, is considered highly

objectionable, in a city laid out as Buenos Ayres is—in streets at right

angles with each other, the width of each not exceeding ten yards aud a

half; these streets enclosing blocks of buildings 130 yards square

—

because the thoroughfares are too narrow for the great amount of traffic

which must attend such a concentration of business, commercial aud
governmental, in one spot. The city would be greatly improved if some
plan for the opening out of a few main streets to double their present

width could be carried out. There is no cab system at present at

Buenos Ayres, and when it is introduced, as in process of time it will be,

the inconvenience will be felt most seriously.

The supply of gas to the city, which is provided by the new Gas
Company's arrangements, is now available for general service. This
undertaking has been in the hands of an English engineer, Mr. Win.
Bragge, C.E., and English contractors, Messrs. Edward T. Bellhouse &
Co. of Manchester. The substantial and excellent character of the

whole of the building and engineering work, and the energy which has
been shown in carrying out the enterprise, reflect credit upon all con-

cerned, and will certainly add to the reputation of English engineering.

The iron roofs of the retort-house and of the other buildings; the cast-

iron water-tank supported by wrought-iron beams ; the large sheet-iron

gas-holders, GO feet diameter, 18 feet deep; and the well-built octagonal
chimney of English sized bricks—made in the neighbourhood by ma-
chinery—are specimens of a class of work which has never before been
seen in this country.

The supply of water is a subject which is calling forth much discussion,

and several projects are proposed ; none of these, however, are at this

time in such a form as to be likely to be carried out immediately. Part
of the supply is at present derived from wells all over the town, but a
very large amount is taken in water-carts out of the river Plate, in all

its native impurity, and sold to the people who are not sufficiently for-

tunate to have wells. As the refuse of the town finds its way to the

river, and as the whole of the washing of clothes for the city is done in

holes on the shore, near where the water is procured, water from this

source is not very likely to be of pure quality.

A wooden mole or pier has lately been projected out some 450 yards

from the Alemeda wall, at a cost of between £35,000 and £40,000. It

is made of hardwood, and consists of immense numbers of upright timbers

driven into the shore, with cross and diagonal ties of timber, the whole
covered with planks, having spaces left between, nailed down so as to

form the floor. Owing to the extreme shallowness of the water, even at

the outer end of the pier, the structure is only found of use in the land-

ing of passengers. The extension of the pier some considerable distance

outwards is spoken of, in order to render it available for the landing of

goods; and a plan is proposed for connecting it with the custom-house
stores. The extreme inconvenience of the landing of goods at this port

will be comprehended from the following fact:—The outer roads are

about six miles, and the inner roads two miles from the city. In the
latter there is only water to the depth of fourteen feet, the outer roads
being deep enough for large vessels. All the goods have to be delivered

in either place into lighters, which convey them as near the shore as

they can get, in most cases 500 yards distant; carts are in attendance at

this distance to receive the goods and convey them to the city. The state

of the wind and the tide are frequently such, that for many days nothing

can be done. Under these circumstances, the provision of improved
facilities for discharging and loading vessels is a subject of vast import-

ance to the trade of Buenos Ayres. A project is under consideration,

and seems likely to be realised, for building an iron pier near the gas
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spring, t, round each spindle serves to keep Hie tools always in the

seams when in action. The tools and hammers may be adjusted later-

ally in slots to suit various widths of flooring or planking, the tappet

wheels being made to correspondingly slide along the shaft, I. A bar-

rel or drum, v, fast on the third motion shaft, w, serves to move the

machine along the seams during the process of caulking, this being

effected by means of a rope fixed at one end to any convenient portion

of the deck or flooring, whilst its other end is secured to and wound
round the drum, v. Motion is communicated to the drum shaft, w,

from the cam or tappet shaft, i, by two pinions, x and Y, either of which
may, by suitable lever handles and clutches, be thrown into or out of

gear, as required, with the large spur-wheel, z, fast on the drum shaft,

w, by which means the motion of that shaft may be reversed at plea-

sure. A crank, a, is fast on the end of the shaft, w, and imparts a
rotatory motion to the running or travelling wheels, c, by means of the

triangular framing or coupling bar, b, which is connected to the crank,

a, and to the cranks, d, of the travelling wheels. By thus imparting

a rotatory motion to the travelling wheels, the traverse of the machine

is rendered more easy, and a certain portion of the strain is removed
from the hauling rope. The machine may be traversed either fore or

aft without removing or raising the tools from the seams by reversing

the motion of the shaft, w, which is effected by causing its spur-wheel,

z, to receive its motion either direct from the pinion, y, fast on the shaft,

i, or indirectly from that pinion, through the intermediate pinion, x,

which last runs loose upon a fixed stud, g, the pinions, x and y, being

always in gear with each other, although alternately in gear with the

spur-wheel, z, according as the machine is to travel fore or aft. Four

additional travelling wheels, h, running in the arms, i, are fast on the

two transverse shafts, k, and serve for raising the machine and caulking

tools bodily out of the seams, by bringing the wheels down upon the

deck by means of the lever, I, which is formed with a socket at its

lower end to fit upon the end of an arm, in, fast on one extremity of each

of the shafts, k. It will thus be obvious that, by turning down or

depressing the lever, I, each pair of wheels, h, may be brought down on

to the deck or flooring, and so raise the entire machine, which will then

run entirely upon the wheels, Ji, for the simple purposes of transport.

ORDNANCE AND OTHER FIRE-ARMS AND PROJECTILES.

J. II. Johnson, London and Glasgow, (W. Pratt, Baltimore, V. S.)

Patents dated July 24, 1855.

One of these two patents relates to various modes of constructing

breech -loading ordnance and small arms, so as to avoid the sticking or

clogging of the breech from rapid discharges, so as to compensate for the

wear of the breech parts when in use, and so that a single continuous

movement shall open or shut the breech, such movement first loosening

the breech, and then withdrawing it, or vice versa. This patent also

comprehends the use of iron bullets, shot, or shells, in rifled ordnance or

fire-arms, for the purpose of avoiding injury to the bore of the gun, and

preventing excessive windage. In carrying out the first part of this

invention, a recess or slot is made in the breech of the gun, transversely

to the bore thereof. This recess is fitted with the parts forming the

moveable breech, such parts being composed either of two wedges, or an

external and internal screw.

These parts, when wedge-

shaped, slide either upon or in

one another, to release them,

and then both draw out, or

one part slides and allows the

other to swing to one side.

These parts are so formed and

arranged that the first motion

of either the wedge or screw, by

its appropriate lever, releases

the breech pieces from tightly fitting the recess containing them, and

a continuance of motion in the same direction exposes the bore for

charging the arm. In arms of large calibre, a secondary or jointed lever

is used, exerting great power upon the tightening wedge, so that, how-

ever tightly the breech may stick, it can be released or slackened, and

then easily opened ; the reverse motion closing and securing it.

Fig. 1 of the engravings is a longitudinal section of a cannon with

the breech wedges both arranged to slide. In this arrangement, both

wedges slide in the vertical opening or recess formed for that purpose in

the breech portion, A, of the gun. The front or breech wedge, b, forms,

when closed, the base or end of the bore, and the back or tightening

wedge, c, firmly closes the breech. A secondary or correspondingjointed

lever, v, works on the fixed fulcrum, e, and is connected by two links, i',

works, which shall project to twelve feet water; this point is nearer to

the inner roads than any other part of the shore, and the connection

with the custom-bouse by means of a railway could be easily managed.
Buenos Ayres will shortly possess a theatre which 'will be second to

few in the world, as regards extent and convenience; Senor Pellegrini

is the architect engaged in carrying out this important work. A roof of

iron is expected to arrive from the manufactory of Messrs. Turner of

Dublin, to whom the order has been intrusted. Some of the newly-

built edifices for shops and public rooms are of good design, but there is

evidence in some cases of imperfect acquaintance with modern improve-

ments in construction.

It may be interesting here to state that the sum of £40,000 has been
remitted by General Lopez, Governor of Paraguay, to an English engineer-

ing firm, for the plant and rolling stock for the first railway in Paraguay,

which is to be sent out at once.

MECHANIC'S LIBRARY.

Cresy.

Arithmetic and Algebra, 3d edition, crown 8vo., 10s. 6d., cloth. Smith.
Arithmetic, Solutions of Questions in the, 2d edition, 5s., hds. Hind.
Aitilleiy, on the Use of Field, translated by Maxwell, 12mo., Is. 6d. Tanbert.
Builder's Practical Director, illustrated- 4to, 36s., cloth.

Chemistry applied to Soap and Candles, new edition, 30s,, cloth. Morfitt.

Church Building, Lectures on, 2d edition, post 8vo., 7s. 6d. Denison.
Civil Engineering, Encyclopaidia of, new edition, with Supplement, 63s,

Civil Engineering, Supplement to Encyclopaedia of, 10s. 6d. Cresy.
Organic Chemistry, Handbook of, 4th edition, post 8vo., 12s. Gregory.
Perspective, Lectures on Practical, post 8vo., 7s., cloth. Burchett.
Photographic Primer, 2d edition, fcp. 8vo., Is., sewed. Cniidall.

Photography, Practice of, 3d edition, crown Svo., 4s. Gd., cloth. Do la Mottc.
Winds, Theory of the, royal 8vo., 9s., cloth. Wilkes.

RECENT PATENTS.

CAULKING MACHINE.

J. M'Intyre, Jarrow-vpon-Tyne.—Patent dated September 7, 1855.

This self-acting machine is designed for caulking decks, floors, or

ceilings where oakum or other similar material is used, and it is repre-

sented in side elevation in the accompanying engraving. The details

of the machine are carried upon a cast-iron carriage, A, fitted with suit-

able standards, n, and running on four carrier wheels, c. At D is the

first motion or main driving shaft, working in the bearings, e, in the

standards, B. This shaft is fitted at one or both ends with a winch
handle, F, and carries a pinion, a, in gear with the spur-wheel, H, fast

on the second motion or cam shaft, I, which is carried in the bearings, j,

in the side standards, is. Two tappet wheels or cams, k, are fixed on

the second motion or cam shaft, for the purpose of actuating the ham-
mers, l, of the rotatory caulking tools, m. The hammers are constructed

somewhat after the manner of tilt hammers, and work on the fixed

centres, n, in supports secured to the bed-plate of the carriage, A. Each

tappet wheel is made to work two hammers ; and in order that the rota-

tion of the tappets may elevate both hammers, although worked from

opposite sides, a secondary lever, r, is introduced, working on a centre

at Q, in a suitable support, and bearing at one end on the tail of the

hammer, -whilst its other end is actuated by the ascending tappets of

the tappet wheel. The caulking tools, m, are fitted into the lower

forked ends of the vertical spindles, it, which are guided vertically by
the brackets, s, bolted to each end of the carriage. A strong helical
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to the corresponding wedges, b and c. The joint, h, in this lever, forms
a second or moveable fulcrum, which is called into action when the

greatest power is required,
F 'S- 2. that is, when the tightening

wedge, c, has to be either

started from or forced into

its seat, according as the

breech is being opened or

closed. On depressing the

lever handle, which is broken
away in the figure, the lever

will first turn on the fulcrum,

B, and will exert great power
in withdrawing the tighten-

ing wedge, c: this motion causes a strong spring or stop, i, to enter

the notch, j, in the lever, thus rendering the joint at h rigid, where-
upon the entire lever moves on the fixed fulcrum, E, which affords suffi-

cient traverse to entirely draw down the two wedges, and open the

breech. As the front wedge, b, is connected by its link to the fulcrum,

H, it will not move until the lever works on the fixed fulcrum, e, or

until the breech has been slackened by the starting of the back wedge,

c. The reverse motion of the lever in closing the breech first elevates

the wedge, b, into its place by the fulcrum, e, and then by the fulcrum,

h, it forces the tightening wedge, c, into its place, effectually closing the

breech, the strong spring, i, moving back again into the back notch.

Fig. 2 represents another modification of the arrangement of wedges
as applied to a breech-loading musket, one wedge or breech piece sliding

in the other, which opens to one side of the arm. a is the breech ; e the

piece corresponding to the front wedge in the arrangement previously

described in the back portion of this piece. A wedge-shaped groove or

channel is made, and in this channel slides the back wedge, c, fig. 3.

The front piece, e, instead of sliding, turns on one side,

being hinged or jointed upon the pin, d, fig. 4, this pin

being held in its place by the screw heads, e. The back
or sliding wedge, c, is moved back or forwards by the

lever, f, on the end of which is a cam-shaped piece, o,

which, on pressure being applied to the lever, withdraws
the back wedge sufficiently to release the front portion

This pressure on the lever, continued in the same direc-

Fig. 3.

1

Fig. 4.

or wedge, b,

tion, throws the front wedge over on its pin, d, and exposes the bore of

the arm. The reverse of these movements closes the breech, and
wedges the whole fast in the recess, any wear of

the parts being compensated for by simply pressing

the wedge farther in. In order to reduce as much as

possible the surface liable to be covered with the

residuum of the explosion, a channel or smoke groove

is turned in the front wedge on its face, suitable

communications allowing the gas to escape by a side

passage. A small space is cut in the breech to

receive the fouling or residuum when closing the breech.

Fig. 5 is a side elevation of a breech, a, formed by an external and
internal screw, b and a In this arrangement, the head of the screw, e,

forms the base of the bore or breech piece. The nut or internal screw,

c, which is attached to the lever, d, is the means of tightening the breech,
and of releasing and opening it. The breech piece, e, is hinged to one
side of the gun in the same manner as the breech piece, e, in fig. 2.

When the breech is tightly

closed, the head of the screw,

B, abuts firmly against the

rear end of the barrel at a, and
the nut, c, abuts also against

the back abutment of the recess

at e, holding the parts firmly

in place. In order to open the

breech, the lever, d, is partly

turned, which releases the nut
from pressing against the back abutment, and presses it instead against
the back of the screw bead ; and by continuing the motion of the lever in

the same direction, the whole will then turn back upon the joint pin at the
side, and expose the bore, when the arm can be readily charged. The
reverse motion closes and fastens the breech securely in position, and
should any wear take place, by turning the nut a little farther, it will be
effectually compensated for.

In rifled small arms, the ordinary rifle barrel is used, screwed at its

base into the breech piece ; the rear end of this is chambered out in such
a manner that the grooves of the rifle are cut away, leaving the bore
smooth to a sufficient depth to receive the cartridge or charge, the upper
end (towards the muzzle) of this chamber being slightly tapered. In

Fig. 6. Fig. 7.

arms of large calibre it is preferred to rifle with an increasing twist, so that

the projectile velocity and the axial rotation may be proportioned to each
other. The rifling in ordnance should be from one-tenth to one-fourth

of an inch deep, and from three-tenths to one-half inch broad. It is pre-

ferred also to use an odd number of grooves, so that a groove on one side

is always opposite to a plane surface on the other. The nipple in small
arms may be placed either in the moving breech, or in the barrel, as may
be most convenient. In ordnance also, the priming or vent may either

be on the piece forming the moveable breech, or on the main body of

the gun.

Fig. 6 is an elevation of an improved form of shot, as cast for a rifled

cannon. The shot is cast in two or more pieces. The front or conoidal

end, a, of the shot, has a square triangular or other shaped shank, b,

cast upon it, to allow the base of the shot, c, to slide upon it, and to turn
with it. The disc, or base, c, is made slightly inclined, or tapering on
the side towards the conoidal portion of the shot,

and both the base and cone are cast with longi-

tudinal grooves from one-tenth to one-fourth of an
inch deep on their surfaces, such grooves being

either straight or spirally inclined. The object of

these grooves is, that the clothing of the shot may
by compression into the grooves of the gun, and
the grooves in the shot, be the means at once of

preventing windage, and of communicating rota-

tory motion to the shot. In heavy shot for guns
of large calibre, the wedge-shaped dise, or base, c, which moves upon
the shank, b, must have a sufficient end motion to allow it to press the

clothing tightly against the bore of the arm by the action of the explosive

force. But in smaller arms the shot may be cast in one piece, since the

clothing, by being forced or compressed into the grooves as the shot

moves from the enlarged chamber into the main or rifled bore of the

gun, makes it sufficiently tight to produce the effect desired.

Fig. 7 is an elevation of the shot as clothed, by wrapping round it a
sufficient thickness of canvas, cloth, leather, felt, or other convenient
material, to increase the size of the shot (which is always cast rather

smaller than the bore of the arm) till it fits the bore, and will easily pass

into the chamber at the breech. The explosive force of the charge forces

forward the disc, c, upon the shank, e, and the inclined or tapering por-

tion of the disc presses the clothing tightly into the bore, so as to fill

the grooves. A small pin in the shank prevents the disc, c, from en-

tirely slipping off the same.

In rifles or guns of small bore, it is unnecessary to form the bullet in

more than one piece.

Mr. Pratt's second patent relates to the constructing of breech-loading

fire-arms, of the class technically known as faucet breech fire-arms, in

such a manlier as to prevent the clogging or fouling of the moving parts,

so that the arm may be readily opened and closed in the breech after

rapid and repeated discharges, and so as to compensate for the wear of

the moving parts under use. This patent also comprehends a mode of

capping or priming the arm by the action of the lock, or by a separate

manipulation, using the ordinary percussion cap, or an improved chain

cap. In arms of small calibre, the faucet breech is made in the ordinary

manner, being slightly tapered to allow of its more readily grinding into

its place, and maintaining the breech joint tight under wear. This is

effected by drawing or thrusting the faucet further into its seat by the

action of a screw or spring. The surface of this faucet is cut away,
except so much of it as will cover the base of the bore ; and it is also cut

away or grooved at the opposite side, which abuts against the seat of the

faucet. Only a small portion of the breech joint can become clogged by
the condensed residuum of the explosion, as this cutting away or longi-

tudinal grooving breaks the continuity of the joint, and gives vent to

the breech. The faucet can thus be readily turned in its seat by a lever

contrived for this purpose. The hole or opening through the faucet

being turned in a line with the bore, forms a prolongation of the bore,

and admits the charge into the main barrel, and when turned, so as to

present the solid portion of the faucet to the base of the bore, forms a
closed end to it, capable of resisting the explosion. In small arms, as in

sporting rifles, this grooving or cutting away of the surface of the faucet

is sufficient to free the breech, as the faucet being small, the lever for

opening and closing it has sufficient power to overcome the resistance

of the joint. In arms of large calibre, this process of grooving or cutting

away of the surface is not alone sufficient, as the surface of the faucet is

necessarily greater, and the force of the explosion much increased.

Therefore, in such arms, the patentee forms a recess in the back of the

cylinder or faucet furthest from the bore of the barrel, and the metal is

there cut away, or grooved, to allow of a slight free play of the faucet in

its seat. This groove or recess is fitted with a wedge-shaped key, which
is attached to the lever used for turning the faucet. Supposing tho arm
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to be discharged, and the faucet stuck firmly in its seat, the lever (which

is jointed in the faucet, and attached to the wedge or key) is first drawn

a slight distance from the side of the gun. This movement, which

thrusts or draws the wedge from the faucet, releases it, so that a small

power applied in rotating the lever, easily turns the faucet in its seat,

and exposes the bore. The gun being charged, a reverse movement of

the lever, firmly secures it in its place, to resist the discbarge. For pre-

venting the premature ignition of the charge before the breech is per-

fectly closed, the cap nipple is placed upon the grooved faucet, in such a

relative position to the hammer as to be turned away from under it until

after the breech is closed. Where, however, the nipple is placed upon

the barrel, as is ordinarily done, a piece of metal is placed upon the faucet

or the lever which turns it, so as to abut against the hammer when the

breech is open, and thereby prevents its fall upon the cap nipple, but

allows it to fall freely the instant the breech is closed.

Fig. 8 is a plan of a faucet breech on the improved system, shown
with portions broken away for clearness, a is the breech piece in which

the faucet, b, turns ; c being the stock of the arm ; D the nipple attached

to the faucet. The lever, e, for turning the faucet in its seat, is jointed

in a recess cut in the end of

Fie:. S. the faucet, and turns on the

pin, p. The wedge-shaped

key, e, is connected to the lever,

e. At i is the hole for loading,

and at J the corresponding hole

in the faucet. The faucet is

"t^ recessed to receive the wedge
or key, H.

Fig. 9 is a side elevation of the faucet, showing the smoke grooves, m,

and passage, N, communicating between the nipple and the front part of

the faucet. A cap, o, is screwed on the end of the faucet, to prevent it

from slipping out of its place, the cap being slightly larger than the hole

or seat in which the faucet turns.

Fig. 10 shows the simple connection of the wedge, n, and lever, e,

working on the fixed centre, F, in the faucet. Tho
Fig. 0. mode of arranging the various parts of the arm is, of

course, subordinate to the above generally described

arrangement, and depends on the use for which the

arm is intended. In arms of large calibre, the patentee

places the axis of the faucet below the axis of the bore

of the arm, that is, eccentric to it; the object of this being to get as much
solid metal in the faucet as is necessary to resist the explosion without

raising the metal in which the faucet turns, so far above the upper sur-

face of the barrel as would be otherwise necessary ; thus
i'ig. 10. allowing the sights to be placed as ordinarily, instead of

J
raising them some distance from the surface of the gun.

The faucet must turn about one quarter of a revolution

to open and close the breech, which may be done by a
lever of any convenient form attached to either end of

the faucet. When attached to the smaller end, the

same screw which holds the lever upon the cone or fau-

cet may also be the means of tightening the breech, by
drawing the faucet further through both the breech and

lever. The lever may be variously formed and placed, and still fulfil

the required conditions. It may be placed running either forward or

back, lying closely to the stock, an upward or downward motion opening

the breech ; or it may lie over the breech strap, and a portion of it form

a cover to the opening in the breech piece, through which the charge is

introduced. The trigger guard may also be made to form the lever, by
placing the faucet vertically instead of horizontally ; and turning to one

side to open the breech where the wedge key is used, a downward motion
may be contrived to draw the key, and a lateral motion to open and close

the breech. The bore of the breech being slightly enlarged, it forms a
chamber into which the cartridge is easily dropped. The end of the

cartridge may be cut off in the upward motion of closing the breech, or

it may be made with a string, which pulls it open, and thereby exposes

the powder. The ball should be thoroughly covered with tallow, or a
mixture of tallow and bees-wax, which, at the same time, diminishes the

friction, and reduces the leading of the bore. When cartridges are not

used, the ball is dropped into the gun, and the powder poured from a

graduated flask into the breech, which, when closed, is ready for dis-

charging.

In the improved capping arrangements, the magazine or cap tube

is placed in any convenient situation upon the arm ; the caps are

introduced therein by a suitable opening, and pressed forward towards
tho nipple by tho action either of a spring or weight, compressed air, or

other convenient means. It is necessary that the cap tube or magazine
should be so placed and formed as to allow the cap to enter the cap-

carrier or slide, in the same angle as the nipple which subsequently
receives it. The cap-carrier is made in one or two parts, according to

the intended operation of the capper ; the carrier is connected with the

hammer or other part of the lock in such a manner that, upon half cock-

ing the arm, the carrier remains stationary, but upon full cocking the

same, the carrier either slides forward with the cap, placing it on the
nipple, and retreats upon the act of firing the gun, or it is drawn back
upon cocking the piece over the mouth of the magazine, receiving there-

from a cap, which is carried forward by the hammer in the act of firing,

driven upon the nipple through the carrier, and exploded by a pin placed

in the face of the hammer. Fig. 11 is a longitudinal section, showing one
mode of constructing the self-acting primer for ordinary percussion caps.

The primer is

here applied to a Fig. 11.

gun with a back
action lock ; the

cap tube being

placed forward

«

under the barrel,

and the slide or

carrier on a piece

of metal attached to the lock plate. A represents the barrel ; n the cap tube

;

c the spring box ; d a volute spring similar to a common watch spring at-

tached to the piston, E. A stud serves to draw out the spring, d, and piston,

E, when requisite. A slot in the under part of the cap tube admits the screw,
which secures the spring to the piston, and allows it to slide freely along

the tube, pressing forward in its action the caps, f, towards the capper,

o and H, which slides forward upon the piece of metal, I, placed above the

lock plate. The capper is composed of the two slides, o and h. The
slide, G, is inclined at one end, and slides in a short slot in the carrier or

slide, which is fitted with a cap-holder, h. It is formed like a spring

in the middle, and projects over the end of the carrier, both being secured

to the plate, I, by the screw, J. The spring slide, G, forces the cap
upon the nipple, k, after the cap has been carried forward thereto,

inside the holder, h, by the movement of the slide or cap-carrier. The
holder, h, is slotted to admit the inclined end of the slide or insertor, o,

to work through it.

Fig. 12 is a plan of the improved percussion caps, as made in a con-

tinuous chain or strip. The patentee takes a strip of copper, or other

suitable metal, of convenient length, say from one to three feet or

longer, and rather wider than the cup of the cap before it is stamped up.

The metal should be of about the thickness of the best percussion caps,

as it spreads a little in forming, and should be thoroughly annealed and
softened. It is then passed under a suitable die, worked by any con-

venient reciprocating motion. The bed piece, over which the strip is

passed, has depressions sunk in

it corresponding to the raised

portions of the moving die.

This strip of copper being fed

forward by a graduated movement, comes out in the form of a narrow
ribbon, having shallow cups raised upon its surface. It is then passed

through another moving die, which cuts off all the superfluous metal,

leaving only the caps with a narrow strip of copper between them, as at

c ; this string of caps is now passed under any convenient form of filling

machine, and the requisite amount of any of the ordinary percussion

powders placed in the caps. When it is desired to make the caps water-

proof, they may be varnished with a solution of gutta-percha or india-

rubber, dissolved in chloroform, or with any other waterproof varnish.

In using these caps, a piece of metal is fastened either to the lock

plate, or the lock plate is made rather wider than usual, and in this a
slot is cut the entire length, and of sufficient capacity to allow the chain

of caps to move freely along it. On the upper portion of the part con-

taining this channel or groove, is hinged or jointed another piece of

metal running under the hammer, and which is kept in position by a

stiff spring. This piece of metal is hollowed out, so as to allow the inser-

tion of a small detent or spring, the end of which presses on the chain

caps between each cap, allowing the cap to move forward, but not to

move back. Working in the same recess, and attached to the hammer,
is a pall or catch, which carries the chain of caps forward. It slides over

the cap in its backward motion, and carries the string of caps forward

when the arm is discharged ; or, by the intervention of an arm attached

to the cock, the pall or catch will throw the cap forward mi cocking the

arm, instead of throwing it forward when the arm is discharged. Im-
mediately forward of the jointed piece is a small knife or chisel, pressed

upward by a spring ; the link of metal between the caps lies over this

knife when a cap is over the nipple, and a flat surface on the face of the

hammer cute off the link upon the hammer striking the cap. After the

chain of cap.-: has become exhausted, the jointed piece of metal is lifted

Fig. 12.
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up, taking with it both the spring which holds the caps in position, and
the pall which throws the caps forward, thus allowing of the ready in-

sertion of another string or chain of caps. The jointed piece is then shut
down, and the arm is ready for use, so far as priming is concerned.

DRYING OLEAGINOUS COMPOUNDS.

J. Gkeexshields, Glasgow.—Patent dated November 3, 1855.

The patentee uses resin or rosin oil, that is to say, the oil which is

produced by the distillation of rosin or resinous matter, in combination
or after treatment with manganese, oleaginous matter, or other drying
substances, for the production of a drying substance suitable for water-
proofing purposes, as well as for general protective coatings and pig-

ments. The oil preferred for mixing with the rosin oil is the ordinary

linseed oil of commerce. The two oily ingredients, in proportion to suit

especial requirements, are mixed or commingled in their raw unboiled

state, and the mixture is then boiled, when it is fit for use ; or the mix-
ture of the two oils is distilled ; or, instead of mixing the two oils in the

manner described, the oily substance or compound may be produced by
distilling rosin or resin with common manganese, or with litharge, or

with other drying substances. The process of manufacture may be varied

in many ways, the essence of the invention being the adaptation or use
of resinous matter for producing a drying oleaginous mixture or mass.

This resinous mixture answers excellently for waterproofing woven
fabrics and other goods or surfaces, as it forms a coating quite impervious
to moisture, whilst it is much cheaper than the ordinary waterproofing

materials. It is also cheap and effective in its use for producing paints

or pigments.

SHOP-WINDOW SHUTTERS.

R. M'Cosnel, Glasgow.—Patent dated August 28, 1854.

Whilst this invention relates more particularly to the shutters of shop
windows or doors, it is also applicable in other situations. It consists

in dividing the shutter horizontally into two parts, which are connected

together by suspensory cords or chains, passing over overhead pulleys,

in such a manner as to counterbalance each other. Suitable recesses
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are formed above and below the window, and when it is necessary to
open the shutters, one portion is caused to descend into the recess be
neatb, the other one being, by the same action, raised to the recess at
the top of the window. In some cases the shutter may be divided into
two equal portions, the recesses being made to correspond. In other
cases, where a sufficiently large recess cannot conveniently be obtained

No. 99.—Vol. IX.
J

above the window, the shutter may be divided unequally, and the conse-
quent difference of traverse may be compensated for by causing the

smaller portion to descend from the upper recess to the bottom of the

window, whilst the larger portion is made to slide behind or before the

other one, and to rise to the top of the window. Where the shutters

are divided unequally, the smaller portion must be weighted, to counter-

balance the larger portion, or the weight of the two portions may be

equalized in any convenient manner. The shutters may be constructed

of wood or iron, and in any known manner.
Fig. 1 of the engravings is a front elevation of a shop front, showing

the adaptation thereto of three modifications of the improved shutter.

Fig. 2 is a vertical section, taken through the right-hand window space.

The shop front is divided into three several portions, A, n, c, the central

one, b, of which answers as the doorway into the shop, whilst

the outer divisions, A and c, are glazed, and constitute the Fi S- 2 -

windows. The shutters of the window space, A, are represented u

as fully open, and consist of upper and lower portions. Both
these shutters slide in the same grooves, p, outside the window
frames, but inside the outer facings. To the two upper corners

of the lower shutter are attached suspensory cords, which pass

up inside the facings, and over pulleys, G, above, whence they

again descend a short distance, and are attached to the upper

corners of the upper shutter. The two shutters are not re-

presented as made exactly equal in size, but the upper and
smaller shutter is weighted, so as to counterbalance the

weight of the lower shutter. Although not equal in size, the

shutters travel equal distances in opposite directions when
being closed or opened. In closing or opening these shutters,

only so much power is required as is sufficient to overcome

the trifling friction of the slides and pulleys. When shut,

the top shutter passes down a little below the top of the

window, so as to leave a little space for the entrance of light

into the shop when it is otherwise shut up. Advantage is

taken of the position of the lower shutter when open to adapt a

reflector to it, for the purpose of throwing light into the flat or

cellar below the shop. This reflector is formed by a piece, g,

cut out, as it were, from the body of the shutter, and mounted
upon horizontal spindles, working in the sides of the shutter- < 1

frame, so that it may be set at a suitable angle for reflecting

light into the interior, a suitable reflecting surface being formed li!

upon its inner side. When the shutters are to be closed, the

reflector, g, is turned flush with the shutter, and secured. The
doorway, b, of the shop, is represented as fitted with shutters,

.

H, I, of very unequal size. These shutters slide in separate

grooves, j, in the doorway frame, being connected by cords, passing

over pulleys, k, as in the modification already described.

The smaller shutter, i, is weighted or constructed in such a manner as

to counterbalance the larger shutter, h. When the shutters are opened,

the smaller one, i, rises up into the small recess above the doorway,

whilst the larger one, H, descends into the larger space below the floor

of the shop, one shutter passing the other when they are being opened

or closed. In this manner, whilst the two shutters are made to balance

each other, a much smaller recess is required above the door or window,

in proportion, than in the arrangement wherein one shutter requires to

travel as far up as the other goes down; and this convenient disposition

will obviously be very advantageous in cases where a comparatively

small recess only can be obtained above the door or window. A small

door, l, is formed in the shutter, i, which descends to the floor of the

shop when closed, it being by this door that access is obtained to the

shop when otherwise shut up. A reflector, m, is adapted to the shutter,

H, and when this shutter descends below the floor of the shop, the

reflector is set so as to throw light into the flat or cellar below the shop.

The window space, c, is represented as furnished with a single shutter,

H. This shutter slides in grooves in the side frames, being arranged

similarly to those already hereinbefore described ; and when opened, it

is caused to descend below the bottom of the window. It is suspended

by cords attached to its lower corners at o, which cords pass over pulleys

at p, and then redescend to a counterweight, Q, below. This counter-

weight is a flat bar of iron, or other metal or metals, and extends across

the window space, being arranged to work in grooves in the side frames,

and alongside of the grooves in which the shutter, n, itself moves. This

system of arranging and balancing the window- shutter is much to be
preferred to the common plan, on account of the convenient disposition

of the parts, and the smallness of the space taken up by the counter-

weight and balance details. The shutter, n, is formed with doors, b,

which are intended to be opened when the shutter is down below the

window, so as to admit light to the interior of the cellar or flat below
the shop.
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BEATER AND SCUTCHER FOR COTTON WOOL.

W. Jounson, London and Glasgow, (S. W. Bnowx, Lowell, United States.)

Patent dated March 3, 1855.

Fig. 1 of our engravings is a vertical longitudinal section of this

improved American beater and scutcher, and fig. 2 is a corresponding

plan. The details of the machinery are carried upon a stout wooden
framing, A, at one end of which is the endless feed cloth, B, passed round

Fig. 1.

the pair of rollers, c. The rollers, c, and feed cloth, b, are driven by
means of an intermediate pinion, gearing with a pinion on the spindle

of the innermost roller, c, and connecting it with the lower feed roller, h,

by means of a pinion on the spindle of the latter. On the other end of

Fig 2.

the last-mentioned spindle is a bevil wheel, d, which is in gear with a

bevil wheel on the end of a horizontal shaft, E, carried in bracket bearings

bolted to the framing. The shaft, e, has fast upon it a bevil wheel, f, in

gear with a bevil wheel, a, fixed to a spur wheel, B, and carried on a stud

pin fixed to the framing. The spur wheel, h, is in gear with a pinion

on a short shaft, i, carried in bracket bearings fixed to the framing, and

this shaft has fixed upon it a belt pulley, J, by means of which it is

driven from an overhead shaft. The cotton wool to be acted upon by the

machine is laid upon the endless belt, b, and is conducted thence into the

interior of the first scutching drum, k, by the pair of grooved feed rollers,

l, which are pressed together by the weighted levers, a, acting upon
their bearings, and which are driven by the pinion on the shaft, d, this

pinion being in gear with a pinion on the spindle of the lower roller, l,

whilst the latter pinion is in gear with a pinion on the upper roller.

Rather more than half the circumferential portion of the drum or case,

k, consists of a metal grating, n, through which the coarse dust contained

in tho cotton wool is driven by the scutching action. This grating is

preferred to be made of a peculiar form and section, the openings widen-

ing outwardly, whilst the inner surface presents a serrated appearance.

This grating may be cast iu segments, the bars being connected and

supported by transverse pieces placed at intervals. The scutcher con-
sists of four longitudinal bars, p, which are serrated on their outer edges,
and are mounted upon radial arms, r, carried by a shaft, s, driven at a
rapid rate by means of the belt pulley, t, upon the externally projecting
end of the shaft. The top of the drum, k, is covered in as at u, and the
cotton wool passes from the scutcher up the passage, v, opposite to the
feed rollers, L, to the exhaust dome or chamber, w. The sides and top
of this chamber are formed by wooden or metal gratings, and the chamber
is enclosed in an external dome or shell, x, which communicates by the
passage, y, with the exhaust pipe, z, of a powerful fan, a. The exhaust
action causes the fine dust to be sucked away from the cotton wool
through the gratings of the chamber, w, whilst the cotton wool thrown
into this chamber fulls down upon a series of grooved feed rollers, b, placed
across the bottom of the chamber, w, and at the top of a second scutcher
drum, c. In the present instance, there are four sets of feed rollers, b,

and the cotton wool is consequently introduced to the second scutcher in

as many separate streams, whereby an improved scutching action is

secured. A grating, d, similar to the grating, n, forms the lower part of
the drum, c, and the bars, e, of this second scutcher are similar to those,

p, of the first scutcher. This second scutcher is driven by means of the
belt pulley,/, upon the externally projecting end of its spindle, g. The
several feed rollers, b, are geared together by pinions, h, upon their

several spindles, and are driven at a uniform

rate by means of a bevil wheel, i, upon the

spindle of one of them, this bevil wheel being in

gear with a bevil wheel, j, on the hereinbefore-

mentioned shaft, E. The second scutcher throws
the cotton wool out along the passage, h, to the

space, I, between two endless cloths, m and n,

the lower one, m, of which is horizontal, whilst

the upper one, n, is inclined, so as to approach
the latter at the extremity furthest from the

scutcher. The sides of the space, I, are closed,

and the space above the cloth, n, communicates by the passage, o, with
the exhaust passage, z, already described. The endless cloths, m, n, are

perforated, and the exhaust is thus made to act upon the cotton wool so

as to carry oil" any dust it may still contain. The cloths, m and n, are

driven in the direction of the arrows, and gradually

convey the cotton wool along, and deliver it to the

rollers, q, it being finally wound in the form of a

lap upon the roller, r. The rollers, s, s, of the

endless cloths, m and n, are geared together by
pinions upon their spindles, aud the lower rollers,

q, having pinions upon their spindles, the entire

series, including the rollers, s, are driven in con-

cert by means of the intermediate pinions, t,

which are carried upon stud pins upon the fram-

ing. Motion is imparted to this set of rollers by
means of a bevil wheel on the spindle of one of the

rollers, q, this bevil wheel being in gear with a

bevil wheel on the end of a longitudinal and
horizontal shaft, v, carried in bracket bearings

fixed upon the framing. The shaft, u, carries at

its opposite end a spur wheel, v, in gear with an
intermediate pinion, w, carried upon a stud pin on

a bracket fixed to the framing, and the pinion, w,

is in gear with a spur wheel, x, fast on the end of

the hereinbefore-described shaft, e.

CULINARY VESSELS.

W. Bkown, Glasgow.—Patent dated December 29, 1855.

This patent covers the arrangement and construction of vessels, uten-

sils, chambers, pipes, and other apparatus, used for the application and

conveyance of heat, with an external or encircling air space or jacket,

for the purpose of aiding the effect of the heat, and economising its con-

sumption. In constructing ordinary kitchen utensils in this way, the

utensils are either lined or covered with sheet-iron, tin-plate, or other

metal, so as to form an air space round the vessel, or so far round it as

may be conveniently practicable. This air space or receptacle, which

should be so far closed as to prevent the free circulation of air within it,

acts as a powerful non-conductor, and husbands the heat of the cooking

fire, increasing its effect upon the utensil ai~.i its contents. Fans, pots,

and cooking tables, are thus greatly increased in efficiency for all the

purposes of cooking; and other apparatus or chambers, not used directly

upon the fire, such, for example, as the " American Dispatch," the
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Fig. 1.

•• Dutch Oven" and " Hastener," are also similarly improved by the

addition of an encircling air space. If the lids or covers of the utensils

are also fitted up in this way, the effect is heightened still more. Where
heat is to be conveyed to some distance, whether under the form of hot

air or steam, the pipes, or thoroughfares, are similarly encircled by an
air space, for the prevention of wasteful radiation, condensation, and loss.

Fig. 1 of the engravings is a vertical section, or sectional elevation, of

an ordinary tea-kettle, as arranged according to this invention. In this

instance, the kettle is disposed upon a

spirit-lamp stand heater, A, being a

cylindrical case, perforated at the sides,

and supported upon bottom feet, whilst

in its bottom is contained a spirit-lamp, b,

for giving the necessary heat to the kettle,

c, above. The main body of the kettle, c,

is formed according to the usual plan

;

and this main body or shell is surrounded

or enveloped on every part, except the

bottom, and for a short distance up the

sides, and the part whence the spout

springs, by an external metallic sheath-

ing or shell, d, so placed as to leave a

narrow air space, e f, between the exter-

nal surface of the kettle itself, and the

internal surface of the surrounding shell.

This external cover is so put on, that it

leaves a square shoulder at o, by which
the kettle rests upon the upper edge of

the lamp stand, the unprotected bottom

of the kettle being allowed to project

down into such stand, for due exposure to the heat of the lamp. To
extend the principle as far as is conveniently possible, a similar narrow
air space, u, is formed in the lid of the kettle, an inner diaphragm piece

of metal being added for the purpose, so as to cover up the space ordi-

narily left hollow in such lids or covers. Water contained in a kettle

fitted up in this way is heated much more rapidly, and with a much less

expenditure of fuel, than with the common kettle; whilst, when the
contents of the kettle are heated, they are retained in a heated condition
for a much longer time than in the common kettle, and the temperature
is uniform, or nearly so, throughout the whole of the contents. Kettles
of this double class may also be arranged for being heated on a common
fire, or upon a hot plate, care being always taken that the bottom portion
of the kettle actually exposed to the beat is always composed of a single

thickness only of metal, so that the applied heat may get freely and fully

at the contents of the kettle; and when it has got well into the contents,
that it may be properly retained there without wasteful escape.

Fig. "2 is a vertical longitudinal section of a simple but most effective

portable oven or baking apparatus, which fulfils, with the aid of a " hot
plate," all the offices of a com-
plicated oven. This contriv-

ance is simply a bottomless

chamber, with a rounded con-

vex top, the whole being made
double, so as to have a complete
enveloping air space, a. The
top of the apparatus has at-

tached to it a handle, b, by
which it may be conveniently

lifted. In applying this oven
for use upon a hot plate, the

article to be cooked— as a pie,

for example—is placed upon the
hot plate, and the oven is then placed over it, so that the pie occupies
the enveloped space, c. The effect of this arrangement is, that the
baking heat resulting from the hot plate is covered in and retained, so
that it acts upon the top and sides of the fire with great intensity. In
this way a baking bath of air is kept all round the pie, and the cooking
operation is performed rapidly and economically. If this apparatus is

placed over any article to be cooked, even without a hot plate, and merely
in front or on one side of a common fire, the effect is somewhat similar,
inasmuch as the fire heat, although really directed against but one side
of the oven, is transferred all round the object under treatment by the
agency of the enveloping air space. From these reasons burning is
avoided, the heating power is applied with uniformity and consequent
economy. The same system may be carried out under various structural
forms of cooking utensils, and the economical effect may be greatly
improved by a judicious selection of the material for the enveloping
cover forming the air space. Practical experience has shown, that if the

Fig. 2.

external cover, or the part which acts merely as the former of the air

space for the retention of the heat, is made of any polished metal, such
as galvanised iron, the applied heat is much more securely retained, and
prevented from radiating wastefully, than if such part is made of ordinary

unprepared metal; and in such cooking chambers as the portable oven,
" the American dispatch," and others, the greatest amount of benefit is

obtained from making the interior surface also of polished metal.

CHAISELONG, OR ADJUSTABLE COUCH.

W. Naar, Glasgow.—Patent dated April 25, 1856.

Our engravings represent this improved couch with its adjustable
parts in two different positions, the invention consisting in so arranging
and constructing articles of furniture of this class, that they may be
easily and accurately adjusted at different supporting angles, to accom-
modate the wishes of the user. As applied to an ordinary couch, the
invention is carried out by making both the back and the arm or end-
piece moveable. The entire back is hinged at its outer end to a hori-

zontal stud in the couch frame, this joint being so arranged as to afford

the back a trifling amount of horizontal end play or traverse. The other
end of the back, where it terminates in an ornamental scroll, is jointed
to the corresponding upper scroll end of the arm. The arm itself,

again, is hinged upon a horizontal spindle on the couch frame, so that
the moveable parts comprehend three separate joints. The bottom joint

Fig. l.

of the arm is fitted with a ratchet detaining apparatus, such as an
ordinary ratchet segment, with a detent catch gearing in it, to hold up
the arm and the back to whatever height may be desired. When the

arm is quite erect, or nearly so, the parts are of course in their most ele-

vated position, and the couch has the appearance of an ordinary unad-
justable article of furniture. When the user desires to lower the parts,

to obtain a different and more convenient inclination, he raises the ratchet

detent by a string or other attachment disposed beneath the couch
pillow. This allows the arm to turn outwards and downwards upon its

bottom centre, taking with it the corresponding end of the back, the

traverse joint of which allows of the necessary shift. When sufficiently

low, the ratchet detent is again put in gear to retain the parts in their

desired position. When the parts are to be set up, all that is necessary
is to press up the arm from the outside. In the back is a curved or

segmental slot, in which is entered a stud-pin fast in the main frame.

Fig. 2.

This steadies the back, whilst it can still work freely. With this ar-

rangement, the couch, or whatever article is thus treated, may have five

or more separate inclinations given to it, and in each of these inclined
positions it preserves uninjured all the grace of the original design. In
fig. 1 the couch is represented with its back and arm piece in their most
elevated position, whilst, in fig. 2, the arm piece is turned down, so as to

be nearly horizontal, the back assuming a suitable corresponding position.
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SCREW PROPELLER.

W. Hewitt, Bristol.—Patent dated June 15, 1855.

To judge from the many contrivances patented for rendering the blades

of screw propellers adjustable as to their inclination or pitch, the expec-

tation of advantage to be gained by such an arrangement seems to have
taken possession of many minds. The invention constituting the sub-

ject of the present patent is the result of Mr. Hewitt's study of the

subject. Our engraving, fig. 1, is a partially sectioned elevation of the

improved adjustable feathering screw with the blades

in their propelling position, whilst fig. 2 is an ele-

vation of the boss and one blade, with the latter

turned into the plane of the vessel's keel, so as to

offer no impediment to the vessel's progress through

the water when the propeller is at rest. Fig. 3 re-

presents portions of the adjusting details. On the

main shaft, A, of the propeller is fitted or forged a

boss, n ; and a tubular shaft, c, encases the shaft, a,

immediately behind the boss. On the end of this

tubular shaft next the boss is abevil wheel, d, which
is in gear with two bevilled toothed quadrants or

portions of bevil wheels, e, fixed upon the shanks of

Fig. 1. Fig. 2.

t! e propelling blades, rj and it will be obvious that,

by turning the tube, o, and bevil wheel, n, upon the

shaft, A, the blades, p, will be made to turn on their

axis in opposite directions, so as to assume the in-

clination that may be desired. A rack, o, is fixed on the tube, c, and

the bevil wheel, D, can be drawn away from the boss, b, by acting on the

rack with a pinion. The tube, c, is moved round the shaft, a, by means
of the spur-wheel, n, which is worked by a pinion, i, and on the front

face of the wheel, H, is fixed a disc, J, formed with various radial grooves,

corresponding to various angles of inclination of the propeller blades.

In front of the disc, j, is a sliding clutch, k, worked by a loose ring and

lever, L, and formed with a cross bar, fitting any one of the grooves on

the disc, J. When the blades are adjusted, the clutch, k, is shifted so

as to engage with the disc, J, and so prevent the tube, c, from shifting

at improper times. The blades, f, are screwed into sockets in the boss,

n, the screw-thread being of very fine pitch, so that the slight turning

of the blades for the purpose of adjustment may not take them appreci-

ably out of their sockets. According to another modification, however,

the propelling blades are not screwed into sockets in the boss, but are

fitted in with cylindrical or slightly conical shanks, being prevented

from falling out by a tic-rod passing through the two blades along

their axial line, and secured by nuts entered upon the rods at small

openings cut into the blades at about one-third the distance from the

boss to the circumferential edge. In the arrangement represented in

the engravings, a socket, m, is fixed on the back of the blades, to receive

a long key, by means of which the blades can be screwed out of their

sockets, and so be removed from the propeller.

LADIES' DRESSES.

J. Watson, Glasgow.—Patent dated December 21, 1855.

This patent covers the manufacture or production of woven fabrics

for the skirts and other portions of ladies' dress or apparel, in the tubular

or bag form, so as to dispense with the operation of joining together two

or more breadths of fabric, or the selvages of a single breadth, as is

necessary with ordinary single or non-tubular cloth ; the goods so made
being endless, transversely, when they leave the loom, and without any
selvage or longitudinal margin. This species of fabric is, or may be,

woven in a common hand or power loom, the heddles, in number and
arrangement, being suitably contrived and worked for the production of

the desired result, after the general manner hitherto pursued in the manu-
facture of solid tubular sacks, hose-pipes, and lamp-wicks ; as is well
understood by the practical weaver. When such a fabric is removed
from the loom, it presents the appearance of a double cloth, or two webs
or pieces of cloth joined to each other at the positions occupied by the
selvages in an ordinary plain fabric, but quite separate and independent
of each other at all other parts. The fabric is woven in a horizontal

plane, as in ordinary weaving, but with an upper and lower independent
layer or thickness, as it is in the loom, the entire piece, however, being
continuous round or over the doubled edges, so that when the piece is

removed and expanded, or opened up, these edges, for the time being,

present little or no difference in appearance from any other part of the

cloth.

In producing this cloth two complete warps are employed, one warp
being arranged for making the upper, and the other the lower layer of

thickness of the cloth, as it appears in the loom. The same weft answers
for both layers of fabric, the warp threads being

so shed, that the continuous back and forward

traverse of the shuttle conducts the weft in

reality round the flattened tube of the piece

being woven ; that is to say, the weft is con-

secutively passed along the two sheds of the

separate layers of cloth, proceeding round
the temporary selvage bends of the cloth with-

out any break or interruption to its proper

course of interweaving. For this purpose,

four separate leaves of heddles are used, two
for each warp, so that the weaver can give

the necessary reverse sheds to each warp in-

dependently. In the actual weaving opera-

tion, the weaver proceeds by forming the first

shed in such a manner, that all the warp
threads for the lower section or layer, for the

time being, of the warp, are carried down-
wards out of the way of the rest of the threads,

and the warp threads for the upper layer or

section of the cloth are then shed for the

first throw of the shuttle. When the first

weft shot has thus been made, all the warp
threads for the upper section or layer of the

fabric are elevated out of the way, and a shed

is then formed in the lower warp threads, through which shed the shuttle

is now passed. Prior to the third weft shot, the lower warp threads are all

caused to descend as at the first movement, and the upper warp threads are

then shed reversely to their first shed, just as they would be at their second

shed inordinary plain weaving, when the shuttle is passed through. The
next change is for the fourth shed of the combined warps, or the second

shape of the lower warp. At this movement the upper warp threads are

elevated, and a reverse shed is formed in the lower warp, and through

this shed the fourth weft shot is passed. This completes the cycle of

movements, and the whole are consecutively repeated, the weft being

thrown alternately into the sheds of the upper and lower warp threads,

so as to produce a continuous encircling line of weft round the fabric

—

considered as a tube. It is obvious, that what has been described relates

to plain cloth weaving only ; but by suitable modifications of the heddles

or harness arrangements, various kinds of fabrics, such, for example, as

twilled goods, may be produced.

The fabrics so produced are more especially intended for petticoats,

each piece being woven so as to contain several such articles of dress

—

the long piece being severed transversely into the required lengths, which
form in themselves complete petticoats, the top and bottom sewing and
the trimmings only being wanting.

SPINNING MIXED FIBRES.

R. Kerr, Glasgow.— Patent dated November, 1, 1855.

According to the ordinary system of combining silk and woollen yarns,

the yarns prepared by throwing and spinning respectively, and wound
upon separate bobbins, are first passed through a machine, by which

they are doubled ; that is to say, a silk and a woollen yarn are taken from

the separate bobbins, and are wound together upon a single bobbin.
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This last bubbin is then put upon a spinning frame, and the two yarns

are twisted together as a single thread. According to the present im-

proved system, however, the doubling process is dispensed with, and the

silk and woollen yarns are directly combined together from their separate

bobbins in the spinning or " throstle " frame. The machine used for

effecting this operation is similar to that employed for spinning worsted

yarns, except in as far as regards the additions necessary for combining

the silk yarn along with the woollen yarn. The woollen yarn, which is

as yet in an unspun state, is passed between the drawing rolls in the

usual way, but the silk yarn is conducted by suitable guides, so as only

to combine with the woollen yarn after the latter has passed through

the drawing rolls. By adopting this system of manufacture, the thread

produced is much superior to that made according to the ordinary mode,

being fine and smooth in appearance, whilst the ordinary thread is rough.

It will be obvious to the practical spinner, that various other kinds of

fibrous materials besides those mentioned may be combined together in

the same way, and the spinning and combining apparatus may be modi-

fied to suit each particular kind of yarn. Thus, in some cases, both

yarns may be passed through the same drawing rolls, or each yarn may
be passed through a separate set of drawing rolls, so as-to be drawn in

unequal proportions; or, again, only one of the yarns may be subjected

to the drawing process as described with reference to the spinning

together of woollen and silk yarns. The essential peculiarity of the

invention is the causing of one yarn—of silk, for example—which has

been prepared by throwing, spinning, or otherwise, to be combined with

another yarn—a woollen yarn, for example—as the latter is being spun, in

order to avoid the subsequent doubling and twisting together of the two

yarns in a separate machine, as has been hitherto practised in combining

or spinning together fibrous materials of different kinds. The engraving

is an end elevation, partially in transverse vertical section, of a spinning

frame, and shows a mode of working out the invention in practice. In

carrying out this invention, either suitable spinning machinery may be

specially constructed for the purpose, or the machines hitherto in use for

spinning the woollen yarn previously to its combination with the silk

yarn, where the fibrous materials to be combined or spun together are

woollen and silk, may be easily modified so as to admit of the silk yarn

being introduced and combined with the woollen yarn during the spin-

ning operation. The machine represented in the figure is, in fact, an

ordinary spinning frame, fitted with the simple additions necessary for

carrying out the invention ; and the construction of this class of spinning

frame being well understood, it will be unnecessary to particularise the

various details, except in as far as may be requisite for rendering the

nresent invention intelligible. The woollen yarn, a, is taken off a bob-
No. 99.—Vol. IX.

bin at B, and is passed through the usual drawing rolls at c, being

conducted thence to the spindle and flyer at D. The silk yarn, e, is taken

off a bobbin at f, and is passed over a guide bar at o, being thereby kept

clear above the rolls, c. From the bar, g, the silk yarn is conducted by
a twisted wire guide-finger, m, along with the woollen yarn, A, between
the rollers, 11, in front of the drawing rolls, c. The two yarns in this

manner become combined, and pass down together as a single thread to

the spindle and flyer at n, the usual spinning action talcing effect in the

transit. By these means a beautiful smooth thread of superior appear-

ance is produced, with a less number of processes or operations than are

employed according to the ordinary system.

PHOTOGRAPHIC CAMERA.

John C. Bourne, Kern.—Patent dated March 27, 1855.

By this invention the instrument is rendered very portable, and a

separate dark chamber is provided, wherein the whole negative process

may be performed out of doors, whilst the lens is made adjustable on a

curve proportioned to the focal length of the lens, whereby a more accu-

rately defined image may be obtained of objects at various distances,

forming parts of the same picture.

For the attainment of the first object, the box .wherein the camera

and all other requisite apparatus is packed is so constructed, as to serve

as a foundation for the instrument when in use. The camera is set upon

the lid of the box, a cloth material connecting the front and lens with

the picture end of the camera, enabling one to be folded into the other

and packed in the box when out of use. In the lid of the box are

parallel slots, in which the feet of the picture end of the camera slide

longitudinally, and are fixed as required. The lens end slides in a trans-

verse curved slot, whose radius is proportioned to the focal length of the

lens.

The distance of the focus of any set of rays from the lens is propor-

tioned to the distance of the original object from it ; consequently, a con-

trivance whereby the distance of the various parts of the picture from

the lens may be proportioned to the distances ofthe original objects from

it, must greatly assist the definition of the respective parts. This has

hitherto been partially attempted by sliding the lens, with a parallel

movement, in the direction of the nearest object ; but by so doing, much
of the picture is cut off by the side of the camera toward which the lens

is moved ; and a corresponding portion on the opposite side, being beyond

the compass of the lens, is necessarily weak and ill defined. By adjust-

ing the lens on a

curve, the rays pass-

ing through the

centre of the lens

will fall upon the

centre of the picture,

however much the

lens be moved later-

ally ; and conse-

quently, the whole
compass of the lens

remains available,

whilst increased de-

finition is obtained.

Further, to assist

this definition of the

picture, the frame-

holder has a horizon-

tal movement on its

centre, and a perpen-

dicular one from its base.

The camera being set upon the lid of the box, and focussed ready for

receiving the plate—the box being previously fixed on the tripod stand,

as usual—the lid is thrown open, leaving the adjusted camera suspended

therefrom, as shown in the figure. Laths, fixed at the four angles inside

the box, are raised and united in pairs near the top, and a cover of

waterproof material, having suitable holes for the head and hands, is

thrown over, and confined underneath by an elastic string. By these

means a commodious dark chamber is formed, wherein all the requisite

manipulations may be performed. In the figure, the near half of the

covering material is removed, to show the disposition of the apparatus

inside. When the plate is rendered sensitive, the covering is stripped

off, the laths are depressed, the box is closed, and the plate is exposed in

the already adjusted camera. The exposure completed, the box is again

thrown open, and the manipulation chamber formed as before. The

same may be repeated as often as desired, without deranging the camera.
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PILE FABRIC S.

J. Temfleton, Glasgow.—Patent dated April 13, 1855.

This invention relates to the use of what is technically known as

" far," " pile," or " chenille" material as a warp instead of as a weft, as

hitherto employed in weaving figured pile or velvet fabrics, such as

carpets, rugs, and table-covers, and to the various loom arrangements

required for efficiently carrying out this system of weaving. Our engrav-

ing is a side elevation of a loom as arranged for carrying out the invention.

The fur material used is a species of double fringe, formed by weaving

woollen or other wefts, generally of various colours, into a warp in which

spaces occur at regular short intervals across the loom, and then slit-

ting up the fabric so made along the centre lines of the spaces, as is

described in the specification of Templeton & Quiglay's patent, dated

25th July, 1839. In producing a carpet with a multicoloured pattern,

according to the present invention, the fur material is woven or produced

from wefts of the various colours, shot in such order as will cause them

to appear in their proper positions when the fur material is woven into

the carpet fabric ; and whereas, according to the ordinary system of manu-

facture, the lines of fur material correspond to tiie transverse lines of the

pattern—that is to say, to the lines across the fabric—such lines of fur

material must, on the contrary, according to the present invention, be

made to correspond to the longitudinal lines of the pattern—that is to say,

to the lines which ran the long way of the fabric. Thus, when the fur

material is used as weft, such weft is composed of the transverse lines of

the pattern, following each other in proper succession alternately back-

wards and forwards, to suit the alternate right and left motion of the

weft; but, when the fur material is used as a warp, each line of warp

corresponds to only one line of the pattern, this line being longitudinal,

and having its portion of the pattern repeated upon it a greater or less

number of times, according to the length of the piece. When the fur

material is first woven, its two fringes are disposed horizontally; but, on
being cut into strips, these fringes collapse or turn up, and in the finished

carpet fabric hide the " backbune," or centre line of web, which binds

thoir component threads together. This fur material may be beamed or

prepared for the loom according to the modes in use for beaming printed

or other kinds of particoloured warps, care being taken to give the seve-

ral threads their relative positions in an accurate manner, so that, when
woven, they shall combine together to form the desired pattern accord-

ing to the original design. It is, however, found advantageous in beam-

ing this fur material, to cause it to pass over circularly-grooved rollers,

or grooved surfaces, which assist in keeping the edges turned up, and in

preventing the backbone from twisting. The roller upon which the fur

warp is beamed is represented in the drawings hereunto attached, as

placed in the loom at A, and the lines of fur material, b, pass up from it

over a roller, c, formed with circular grooves. The roller, c, serves to

keep the edges of the fur material turned up, so as to prevent it from be-

coming twisted, aud to throw back any twist, so as to prevent it from

reaching the cloth ; for which purpose also the fur material is held with

considerable tension, to make it press firmly upon the roller. Leaving
the roller, c, the fur warp, b, next passes through the metal eyes or mails,

D, of a fixed heddle, e, which eyes or mails also assist in keeping the

fringes turned up and the backbone free from twist. The prevention of

twist and the turning-up action are also further aided by the peculiar

construction of the reed, f, through which the fur warp, b, next passes.

The reed is made so that the spaces between the splits or wires arc alter-

nately large and small, and the large spaces are bridged across at about

their centres. The fur warp lines, b, are passed through the large spaces

of the reed above the bridges in such a manner as to rub upon these

bridges, and so receive a last turning-up action, the rubbing action also

being a further precaution against twist. In the particular arrangement

represented in the drawing, four warps in all are used—that is to say,

three besides the fur warp ; but the practical weaver will be aware that

this number of warps may be altered according to the special variety of

fabric he wishes to produce. Of the three, one, h, is termed the
" catcher" warp, and is generally fine in quality, serving more particu-

larly to act in combination with what is termed the " catcher" weft, in

binding down the fur material into the body of the fabric. This catcher

warp is passed through the eyes of a heddle, r, worked in the usual manner
by a treddle action, J, and thence through the narrow spaces in the reed,

f. Another, k, of the warps is termed the ground warp, and serves more

particularly to bind the ground fabric together, and to give strength and

solidity to the fabric ; whilst the remaining warp, l, which is termed the

dead warp, serves to give body or thickness to the fabric, and is held at

considerable tension in the loom. The warps, k and L, are passed re-

spectively through the eyes of the heddles, m and n, also worked in the

usual manner by the treddle action, j. The greater portion, if not the

whole, of the threads of the warps, K and l, are passed through the wider

spaces of the reed, p, being, however, kept below the bridges or divisions,

G ; and the remaining threads of these warps, if there are any, are passed

through the narrow spaces in the reed, along with the catcher warp

threads. Two wefts are employed, each having its separate shuttle

boxes, as at o and p ; the upper of these wefts is termed the catcher weft,

whilst the lower one is termed the ground weft, and serves, in conjunction

with the ground and dead warps, to form the ground fabric. The shed-

ding action is effected by means of the three treddles, j ; and in the

routine of the weaving action, if we suppose that the treddle first struck

raises the catcher warp, h, above the fur warp, b, then the upper or

catcher weft is shot across over the fur warp, b. The second treddle

which is struck will raise the ground and oatcher warps, k and H, to

nearly a level with the fur warp, b, and will, at the same time, depress the

dead warp, l, forming a shed through which the ground weft is shot, this

being below the fur warp. The third treddle then forms a shed by de-

pressing the catcher and ground warps, H and k, sufficiently below the

dead warp, l, to form a shed through which a second shot of ground weft

is passed. Next, the actions of the second and third treddles are repeated,

and two more shots of ground weft are thrown (all the ground weft shots

being below the fur warp), after which the first treddle is again struck,

whereby the catcher warp, H, is raised above the fur warp, b, and a

catcher weft shot is then thrown above this fur warp, thereby effecting

the binding down thereof into the fabric; and the weaving routine pro-

ceeds in the order just described, the first treddle being acted upon once

after each set of four alternated strokes of the second and third treddles.

The weaving action may be varied in many ways, but it is better always

to arrange the sheds and weft shots, so that the one described as the first

shall immediately follow one like that described as the third ; so that the

catcher warp, having been taken below the dead warp in the shed or

shot immediately preceding the catcher shed or shot, the bridges in the

reed, in beating up the catcher shot, will press this shot forward over the

fur a short distance ; and as the recoil of the warps will afterwards take

it backwards a short distance, it will bring the catcher weft below any

particle or tuft of fur which it might at first catch improperly, and press

down. In cases where it is necessary to readjust the lines of fur warp

in the loom, this warp may be made to pass over a roller covered with
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wire card filleting, or over an endless belt covered with wire card fil-

leting, and passed ronnd two or more rollers; and the lines of warp may
be adjusted upon it, each line that may be out of position being set either

back or forward upon the pointed wire card as may be necessary.

Fur warp goods of the class to which this invention relates, are

much more economical in manufacturing cost than goods woven from fur

weft, inasmuch as the weaver has much less trouble and difficulty in

bringiug out his pattern iu the loom ; and as the weaving action is hardly

more complex than plain weaving, the goods may be produced in the

power loom. The pattern or face figure is produced entirely by the fur

warp, the weft being simply the necessary binding material. Fabrics

of this class, with fur warps, may be woven in various ways, and the

backbone of the fur material may be arranged to form part of the under
surface of the fabric, so as to show a pattern below as well as above.

PORTABLE TELEGRAPHIC APPARATUS.
J. H. Jonxsox, London and Glasgozc, (Bkequet, France.)—Patent dated

December 5, 1854.

M. Brequet arranges electro-telegraphic apparatus so as to be portable

and capable of being put in connection with any part of the wires of a

railway telegraphic line, or of being employed in mines, manufactories,

private houses, public offices, and colleges. The improvements consist

in so arranging the whole of the apparatus necessary for receiving and

transmitting intelligence that it may be contained in a box or case, which
may be carried about with facility. In this box are fitted the battery,

the manipulator, the receiver, the alarum, a compass, and all the requisite

apparatus for transmitting and receiving messages. Many of the exist-

ing arrangements may, by slight modifications, be brought into a port-

able form, and may be rend-

ered applicable to the pur-

poses of this invention. In
the arrangement, however,

to which preference is given,

and which is represented in

vertical section in our en-

graving, the portable telegra-

phic apparatus is contained in

a small wooden box fitted wi th

handles, z, the lower part, A,

of which box encloses a bat-

tery of 18 or more pairs,

according to the strength re-

quired. The upper part, e, of

this box is made in two parts, hinged together, and contains the alarum

c, the manipulator, d, and the receiver, e. The upper part, f, of this

second box, b, when opened back for use, as shown in the figure, forms

a box in itself, containing the needle, or compass, g, the coils, it, and a

conductor. The battery, i, which is of sulphate of copper, is rather

differently constructed to the ordinary ones, in consequence of its having

to be carried about. In place of employing water in its liquid state, it

is proposed to employ sand moistened with water for the zinc, and with

sulphate of copper for the porous cells. When it is necessary to use the

apparatus, the operator opens or turns back the part, F, of the apparatus,

and, taking the wire of one of the coils, h, brings it into communication
with the telegraph or line wires ; the circuit is then completed by attach-

ing the wire of the other coil, ft, to any conductor, as either the earth or

another wire. The attendant then works the handle, y, and by keeping
it in contact he will see if the current passes by observing the needle of

the compass. On ascertaining that the circuit is completed, he may
send his message and receive an answer precisely as he would at any
ordinary telegraph station.

SPINDLE FOR SPINNING MACHINES.

J. Nettleship, Derby.—Patent dated September 5, 1855.

Heretofore spindles used in spinning silk have generally been from

about fourteen to sixteen inches in length, thereby occupying a large

space, whilst by this invention the spindle is only

about six or seven inches in length, and possesses

other advantages. The spindle is hollow, and is

composed of mixed metal, and works upon a fixed

stud. It can be driven at a much greater speed than
could otherwise be obtained, and its construction is

such as to allow of at least double the number of

spindles within the same area or space. A provision

is also made, by which the oil in the step of the spin-

dle is protected from dirt or other injurious substances

coming in contact with it. The step in which the

spindle works is let into a solid bar attached to the

mill, instead of resting upon a hollow bar as hereto-

fore.

Our engraving is a section of a spindle constructed

according to this invention. The bar carries a steel

spindle stud, having a conical collar or shoulder.

This stud is tapered from the collar c, to near the

top, which has a thread tapped on it to receive the

nut. The lower end of the stud is screwed, and is

held fast in the bar by a nut ; and for a short distance

above the collar, and below the screw at the top, the

stud is thickened to receive the tube, which is made of

mixed metal. The stud has a hole bored in it lengthwise at the thin end,

and another crosswise below the screw; and through these holes the

spindle is supplied with oil. The tube carries an iron or steel pulley near

the lower end, below which is a collar of mixed metal, which turns

freely with the spindle above a seat in the bar, whereby the admission

of dust and dirt and the escape of oil are prevented. This spindle only

requires to be oiled once in about fourteen days of ten hours each, whilst

the old spindles require oiling once in every ten hours. With the old

spindles two bars were necessary, while with the improved one, one bar

is sufficient. These spindles can also be run at a greatly increased

speed, and double the number can he mounted in the same height, breadth,

and length of frame, and the power required to drive them is considerably

less. Each of these spindles is only about four ounces in weight, where-

as the old ones weigh about twelve ounces.

PIPE-MOULDING MACHINE.

Law & Inglis, Glasgow.—Patent dated May 9, 1853.

In moulding a pipe by this process, the moulding box is set on end,

in the itsual way, with the pattern placed in its centre, such pattern

being a short length only of the entire article to be produced. In the

bottom of the box, and surrounding the pattern, a metal ring of bevilled

or rounded section, and composed of one or more segmental pieces of

metal, is laid in, and a small quantity of the moulding sand is then sup-

plied to the annular space between the pattern and the box, covering

over the metal ring. Then, as the moulding goes on, sand is continuously

supplied, whilst the short pattern is slowly drawn up through the mould
as the latter is being formed by suitable mechanism, or by hand. The
pattern is guided in its longitudinal traverse by a central guide spindle

passed down through the box and through the pattern, or it may be kept

fair by guide pulleys bearing against the internal surface of the box.

The metal ring in the space between the box and the pattern is also

worked at the same time with a reciprocatory traverse by a tubular rod

from above ; this traverse may be accomplished by several mechanical

arrangements, but it may be conveniently done by an overhead revolving

crank-pin, a rod from which is connected to the ring rod by stiff friction.

By this plan, as the sand is supplied, the ring will be rammed hard down
upon it, to compress the sand for the external contour of the pipe, whilst

at the same time the stiff friction will allow of the ring ascending as the

sand accumulates below it. In other terms, the frictional connection

answers for elevating the ring, whilst it gives way to the resistance of

the sand when the latter is sufficiently compressed. This process is

carried on until the pattern or central simper has passed through the

moulding box, when the outside of the pipe will have been shaped. The
core is then placed in the mould, and the pipe is cast in the usual way.
Instead of connecting the ramming ring by stiff friction, it may be con-

trived to be elevated and lowered by a system of engaging and disengag-

ing catches or connections, which will allow of the proper rising action
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as the sand accumulates. The core hai'S may or may not be collapsable.

If collapsable, the bar is made of flexible sheet-iron, rolled round to a

cylindrical shape with a loose overlap. Down the centre of the bar is a

rod carrying a series of scroll pieces, volutes or inclines, contrived to

gear with pulleys or projections in the interior of the sheet metal. Thus,

by turning the central rod round upon its axis in either direction, the

flexible core bar will be expanded or collapsed by the revolving action of

the inclines. The same effect, or nearly so, may be secured by making
the core bar in three or more separate pieces, hinged together longi-

tudinally, these hinges giving way as the bar is altered in its dimensions

either way.
Fig. 1 of the en-

gravings is a side

elevation of the

mould-making ma-
chine, represented

as in the operation

ofmaking a mould,

the mould box and
its supporting car-

riage and turntable

being in longitudi-

nal vertical section.

Fig. 2 is a

horizontal section

through the friction

box, by means of

which the rammer
is turned round
during the mould-
ing operation; and
fig. 3 ia a horizon-

tal section showing
the top of the slide

and the wedge, by
means of which the

vertical reciprocat-

ing motion is given

to the rammer.
We have sup-

posed the machine
to be about to form

the mould for a

length of pipe, the

the mould box, a,

for which is placed

on end upon a

small wheeled car-

riage, b, travelling

upon rails, c, laid

down in the mould-
ing shop, as is

usual at present,

and leading to, or

in communication
with, the drying
stove, and other

places to which
the mould may
have to be convey-

ed. Immediately
under the ramming
machine there is a

small turntable, D,

upon which the

mould box and car-

riage rest whilst

the machine is in

action. A rotatory

motion is given to

the turntable, D,

and consequently

to the mould box,

by means which
will be hereinafter

described. The
ramming machinery above is mainly supported by the cast-iron column, e,

on au elevated level, a second smaller column, F, serving to support the

Fig. 3.

outer bearings of the driving shaft, g, and crank-shaft, H. The first

motion driving shaft, G, which is actuated by any suitable prime mover,

carries the fast and loose pulleys, i, and

the pinion, j; this last gears with the spur-

wheel, k, on the crank-shaft, H, which
passes through the column, E, and has

fixed upon its extremity a disc or crank, l.

A short rod, M, connects the pin of the

crank, L, to a pin, n, fast upon the slide-

piece, o, working in vertical V grooves in

the brackets, p, cast upon the column, e.

To the face of the slide, o, is bolted a fric-

tional gripping box, consisting of the

wooden segment or half piece, Q, and the wedge-shaped cast-iron box, B,

in which is placed a wooden wedge, s; this wedge tapers downwards,

and is kept well down by the spring, t, and lever, u, the inner end of

which lever enters a cavity in the wedge, being passed through a slot in

the front of the box, n, upon the exterior of which the lever turns by a

stud centre at u'. The tension of the spring is regulated by the thumb-
nut, v, whilst the lever is formed with a handle, by means of which the

attendant can relieve the pressure and raise the wedge up in its box. It

is between the wooden gripping piece, Q, and the wedge, k, that the hol-

low spindle, w, to which the rammer is attached is held. This rammer
consists of four or other suitable number of prongs, x, having a ring or a

set of segments of a ring at their lower extremities. The pattern, z, for

shaping the interior of the mould, is very short as compared with the

length of pipe to be moulded, and it is fixed to the lower extremity of a

rod, a, passing up through the hollow spindle, w, of the rammer, and
suspended by a swivel-joint to the chain, 6, passing round an overhead

pulley to a supporting counterweight. The action of the machine is

as follows :—At each revolution of the shaft, h, which carries a fly

wheel, c, for equalizing its motion, the slide, o, is made to perform a

short up and down stroke, or reciprocating traverse, by means of the

crank, l, and connecting-rod, M. During the upward movement of the

slide, the spindle, w, of the rammer is firmly gripped or seized by the

bluck, q, and the wedge, r, and is thus raised up. The downward move-
ment of the slide then brings down the rammer upon the sand which is

being gradually fed into the mould box, and the sand is thus rammed
round the pattern, z, to a degree of hardness dependent upon the gripping

pressure of the wedge, s, which, as has been said, is regulated by the

spring, t. According as the pressure of the wedge is greater or less, the

spindle, w, will slip through the gripping box, giving way, less or more,

to the resistance of the sand beneath it. As it is necessary that the

rammer should be turned slightly at each stroke, more particularly when
the ramming surface is in segments, so as continually to act upon a fresh

part of the sand, this is done by means of a friction box, d, embracing
the spindle, w, and supported by the bracket, e, stretching from the top

of the column, e. In the interior of this box, and in a horizontal slide,

is a stationary wooden block, /, adjustable by means of a small screw, g.

Opposite to this block, /, and on the other side of the spindle, w, is a
second but moveable wooden block, h, which is pressed against the spindle

by the inner shorter end of a bent lever, i, working on a pin in the box, d;

this lever, i, serves at the same time to turn round the box, and with it

the spindle, w. This combined turning and gripping action is derived

from the crank-shaft, h, the fly wheel, c, of which has cast upon it a

wiper or cam, j, which comes in contact with a short lever, h, on the

vertical spindle, I, set in bearings cast on the column, e. The upper

end of the vertical spindle, /, carries a long lever, m, linked to the long

outer end of the lever, i, of the friction box, d, so that at each revolution

of the crank-shaft, h, the cam, j, causes the vertical spindle, I, to turn

slightly round, and by means of the levers, m and i, to turn the friction

box, d, at the same time causing the blocks, / and h, to grip the spindle,

w, of the rammer. This movement is contrived to take place at the

moment the slide, o, commences its downward movement, at which time,

owing to the change in the direction of the motion, the spindle is less

firmly held by the wedge, s. On the passage round of the wiper, i, the

pressure of the friction box, d, is relieved by the spring, n. As it is

necessary that the pattern block, z, should rise as the formation of the

mould progresses, this is very simply brought about by fixing a cap, o,

on the upper end of the rod, a. This cap, which has a ring of wood or

of some elastic material attached to its under side, is fixed at such a

point upon the rod, a, that the top,/), of the hollow spindle, w, shall just

touch it in rising, so that as the spindle, w, gradually slips up through

the gripping block and wedge, Q, s, it will after each slip strike up the

cap, o, and rod, a, to a corresponding height, at which the latter, and
with it the pattern block, z, will be retained by the counterweight at-

tached to the other end of the chain, 6.

It remains to be explained in what manner rotatory motion is given



THE PRACTICAL MECHANIC'S JOURNAL. 73

to the turntable, D. This table has cast upon its under side a bevil

wheel, q, with which gears the bevil pinion, r, upon the short horizontal

shaft, s, working in end bearings on the bottom level. This shaft carries

at its other extremity a ratchet wheel, t, worked by a spring-catch upon

a forked lever, «, loosely centred upon the shaft, s, and connected at its

free end by the rod, », to the horizontal arm of a bell-crank lever, w,

loosely centred upon the driving shaft, a, above. The vertical arm of

the lever, w, is acted upon by a cam, x, keyed upon the crank-shaft, h,

so that at each revolution of this shaft a vibratory movement is given to

the lever, w, and through it to the lever, u, the spring-catch of which

turns the ratchet wheel, f, round a certain distance, this motion being

communicated to the turntable, d, by the bevil wheels, q, r. Pipe

moulds are prepared by this machine in a very rapid anil efficient

manner.

TAKE-UP MOTION FOR LOOMS.

R. Threlfaix & W. Knowles, Preston.—Patent dated October 2, 1855.

This invention relates to anew arrangement of catch to be applied to

the take-up ratchet wheel of looms, being an addition to the ordinary

taking-up and holding catches, for the purpose of regulating the recoiling

motion, and preventing the cloth from recoiling more than a certain

distance in the event of the weft breaking, so as to produce a more even
and uniform cloth than hitherto. A quadrant or other segment of a circle,

concentric with the ratchet wheel, is attached to the framing of the loom
by means of a suitable bracket.

Upon this segment is placed a
piece of metal, so formed as to

slide freely thereon, and the catch

is mounted upon a pin in this

slide. The catch is constructed

with a tail piece, which allows

the nose of the catch to give way
when the loom is weaving, and
acts as a counterbalance to keep
the nose of the catch in gear with
the teeth of the ratchet wheel
when the wheel recoils or " lets

back." When the holding and
taking-up catches are lifted, and

the ratchet wheel recoils, the wheel carries with it the recoil catch until

the slide comes against a stop formed or fixed at the end of the segment;
the catch then holds the ratchet wheel, and prevents it from recoiling

further. The length of the segment thus regulates the amount of recoil

allowed. If the segment is placed below the ratchet wheel, it will be
necessary to have a small weight or spring attached to it, for the purpose
of returning the catch to its original position as soon as the loom is again
set in motion. If the segment is placed in a vertical position at the side

of the wheel, no spring or weight will be required, as the catch sliding

freely upon the segment will then follow the teeth of the ratchet wheel,
and return to its original position by its own gravity.

Fig. 1 represents, in side elevation, one modification of the " take-up "

motion. The tail catch, a, works freely on the slide, b, which slides along
the segmental bar, c, connected by the set screw, d, to the bracket, e,

which is bolted to the loom framing. As the teeth of the ratchet or
" take up " wheel, f, move in a downward direction, they tip up and pass
freely over the catch, a. When the weft fork stops the loom, it raises

the holding catch or detent, o, clear of the ratchet wheel, and by means
of the lifter, H, which is attached to the detent, and passes under the
pall, i, elevates the pall, whereupon the ratchet wheel is free or released,

and by the strain on the warp beam is turned round in the direction of
the arrow, one of the ratchet teeth striking against the catch, a, and
pushing it with the slide, b, along the curved bar, c, until it encounters
the stop, j, at the end of the bar. This amount of traverse of the slide

corresponds to the amount of recoil of the cloth beam, and by adjusting
the position of the curved bar in its bracket longitudinally, by means of
the set screw, the traverse of the slide may be increased or diminished at
pleasure.

In another modification, the catch is composed of two parts, namely,
a vibrating arm working freely round the axis of the ratchet wheel, and
a catch jointed at its lower end to the end of the arm, which works
hetween two curved guide bars, whilst the upper end of the catch rests
upon the teeth of the ratchet wheel. The amount of traverse of the
arm, and consequent recoil of the beam, is regulated by a bolt and nut.

In a third modification, the catch has a slot made in it, and is sus-
pended or hungon a stud. The length of the slot regulates the amount
of recoil of the beam, and it may be adjusted to any desired extent by

means of a thumb-screw and traversing slide. The catch is formed with

a weighted tail, for the purpose of keeping its upper extremity in contact

with the teeth of the ratchet wheel. Whilst the loom is weaving, the

catch works upon its centre or stud, but when the ratchet wheel is

released; it turns over, and draws the catch up the stud, until a sliding

stop piece, coming in contact with the stud, prevents any further recoil.

PURIFICATION OF CAOUTCHOUC.
J. H. Johnson, London & Glasgow, (A. G. S. Day, United States.)

Patent dated August 7, 1855.

In carrying out this invention, the caoutchouc or other similar raw
gum to be treated is first cut or torn by any suitable machinery into

small shreds or scraps, and is then well washed in water in the ordinary

manner, by which means the largest and heaviest of the foreign matters

are readily removed. The wash water is afterwards allowed to drain off,

and the caoutchouc or other gum is placed in an air-tight vessel, which
may be composed of boiler plates of a requisite size and strength, according

to the size of the vessel, and the pressure to which it is to be subjected.

The air and noxious gases are then exhausted from the caoutchouc or other

gum by means of an air-pump, or other suitable exhausting apparatus con-

nected with the vessel, and when a sufficient vacuum is produced in this

air-tight vessel, a solution of caustic alkali, composed of caustic soda or

potash, is admitted therein through suitable pipes and stop-cocks connected

with one or more reservoirs containing the alkali. This solution completely

impregnates the gum, and also the wood, bark, and other porous foreign

matters contained therein, which foreign matters are thereby rendered

of greater specific gravity than when they are in their natural condition,

whilst at the same time they are loosened and partially detached from
the caoutchouc or other gum under treatment. When these gums have
remained a sufficient length of time under the action of the caustic alkali,

the solution is drawn off through a suitable outlet pipe into a cistern

below, and the gum is removed from the air-tight vessel, and placed in a
vat filled with water, when it is kept well stirred or agitated, in order to

separate or detach the particles of caoutchouc or other gum from each

other. As soon as this occurs, the greater specific gravity acquired by
the foreign porous substances, while subjected to the previous action of

the caustic alkali, causes them to sink to the bottom of the cistern,

whilst the pure gum is left floating on the surface. The gases and other

foreign matters being thus thoroughly removed from the gum, it will be

ready for use after being well washed and dried.

The accompanying engraving represents an arrangement of apparatus

for facilitating the treatment of caoutchouc and other similar raw gums
in the manner described, a is an air-tight receiver, of a cylindrical

or other suitable form, composed of boiler plates of sufficient strength to

withstand the atmospheric pressure to which it is subjected in forming a

vacuum therein. This receiver is hermetically closed at each end by a
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spherical head or cover, b, secured by bolts and nuts, aud is supported

horizontally on the floor, c, by the blocks or supports, d, which keep it

slightly elevated ; from the bottom of the receiver is conducted a drain

or dickarge pipe, e, fitted with a strainer at f, inside the receiver, and

passing through the floor to the cistern, a. At h and h 1 are two other

cisterns, placed above the receiver, A, and bupported on the platform or

framework, i. These cisterns are connected with each other by the

horizontal pipe and cock, j, and are each fitted with a branch pipe, k,

k 1
, leading to the receiver below; whilst an air-pump, L or other con-

venient exhauster of suitable size, is connected by the pipe, m, with the

top of the receiver. In connection with the lower cistern, o, is fitted a

lift and force pump, n, communicating with the upper tanks or cisterns,

ii, H 1
, by a suitable supply pipe.

In the bottom tank or cistern, o, is placed a solution of caustic soda or

potash, which is then pumped into the upper tanks, H, n 1
. by the pump,

n, the two stop-cocks, o, o 1
, in the branch pipes, k, k 1

, being previously

closed to prevent the solution from entering the receiver, whilst at the

same time the communication is opened between the two upper tanks.

The gum is now introduced into the receiver, A, in quantities of

from one to five thousand pounds weight, according to the size of the

apparatus, and the head, e, of the receiver is fitted into its place, and
firmly secured. The air-pump, l, is then put into operation, and a

partial vacuum produced in the receiver by exhausting the air therefrom,

and from the interstices of the gum, whilst, at the same time, all noxious

gases are drawn off or exhausted. The two stop-cocks, o, o 1
, are now

opened, and the caustic alkali flows through the pipes, k, k 1
, into the

receiver, A, and falling on the gums contained therein enters the cavities,

and fills all the interstices thereof. The wood, bark, and other porous

foreign matters are also filled with the alkali, and are thereby rendered

of greater specific gravity than when they are in their natural state,

whilst, at the same time, they are loosened and partially detached from

the gum. The gum is allowed to remain in the alkali until the woody
and porous substances are fully impregnated with the solution. The
time required for this part of the process depends in a great measure
upon the quality of the gum, and the quantity of the foreign matter

which it may contain. The liquor is now drawn off from the receiver,

a, through the discharge or drain pipe, e, by opening the cock, e 1
, and

allowed to run into the cistern, o. When this liquor has all run off, the

head, n, is removed, and the gum is withdrawn from the receiver, when
it is thrown into vats of suitable size containing water, in which it is

so stirred or agitated as to allow the particles of cut gum and foreign

matters to be detached or separated from each other. So soon as this

occurs, the greater specific gravity acquired by the foreign porous sub-

stances, while subjected to the action of the alkali, causes them to sink

to the bottom of the cistern, whilst the comparatively pure gum is left

floating upon the water. The gases and other foreign matters being
thus thoroughly eradicated from the gum, the latter is well washed and
dried, aud is then ready for immediate use or for market.

REGISTERED DESIGN.

PIPE AND NUT WRENCH.
Registered for Mr. Wa. Heap, Oldham Boad, Ashton-undcr-Lyne.

This improved wrench is designed for connecting or disconnecting the

screwed joints of gas, water, or steam pipes, and for turning the nuts on
screw bolts. Our engraving is a side view of the instrument, the handle,

A, of which is formed with a screw-thread, n, to receive a milled nut, c.

A claw, D, is formed on the end of the handle, A, and between it and the

nut, c, is a sliding collar, e, formed with lugs, f, to which is jointed

the short lever, g, forming a moveable or loose jaw. The part of the

handle on which the collar, e, slides, may be made square or hexagonal in

form, or, if it is made round, it must be formed with a groove to receive

a steadying pin fixed in the collar, to prevent the latter from turning
round. A small spring, 11, is attached to the collar, e, to act against the

REVIEWS OF NEW BOOKS.

Photographic Portraits of Living Celebrities; Executed by Maull &
Polyblank, with a Portrait of Professor Owkn, and a Biographical
Notice by Herbert Fry.—No. I. London : Maull & Polyblank, 55
Gracechurch Street.

This is the first fruit, within the reach of the general public, of that

ingenious and useful project, which, under the name of the " Literary

and Scientific Portrait Club," we introduced to our readers in April last.

That undertaking, it will be remembered, was proposed for the purpose
of obtaining a uniform set of photographic portraits of the literary and
scientific men of our time at a moderate cost, forming either one great

series, or divisible into groups, as in the instance of the Linnoean Club
already under way. The negatives so produced have been turned to a
further good purpose, in the publication of this series of "Photographic
Portraits of Living Celebrities," obtainable by the public at a cost of 5s.

each. The first part very properly contains a portrait of Professor Ower.,

than whom no one has a better right tn lead off so noble a train. The
picture represents the professor in his official dress, as in the act of lec-

turing, his right hand resting upon the skeleton head of some extinct

animal. It is a three-quarter figure, and the pose is natural and well

chosen. Comparing the photograph even with the best existing works
of the kind, its excellence is very striking ; in fact, it seems to leave barely

anything to be desired, whether as regards sharpness, or that artistic

shadowless which the best artists aloue can give to their pencilled

works.

Little can be said of the " Biographical Notice." It is by far too meagre,
and certainly does but scant justice to its eminent subject.

If Messrs. Maull and Polyblank go on with their project as they have
begun, they will deserve and win the good-will and support of all who
devote any consideration, however small, to the master minds who flour-

ish in our immediate times.

CORRESPONDENCE.

loose jaw, G, and press it inwards, whilst the loose jaw has a projection

which prevents its being forced too far outwards. The claw, d, and
loose jaw, o, are serrated, so as to take a firm hold of the pipe, i, and by
turning the milled head, the loose jaw is adjusted to various sizes of

pipes.

CHEAP FOOD.

Numerous receipts, emanating from ingenious and benevolent indi-

viduals, have appeared on this subject in your own and other periodicals.

It would be difficult, however, to go farther than the late Count Rumford,
who well nigh exhausted ingenuity itself in the concoction of cheap, but,

for the most part, I am sorry to say, undesirable receipts. The good
Count and his imitators imagined that, by distributing a colour of

nutriment over a large surface, so to speak, the nutriment itself was
multiplied. The manner in which food is prepared is no doubt of very
great moment ; but this cardinal point must be kept in mind—a point of

which apparently Count Rumford and his imitators were, and are, pro-

foundly ignorant—namely, that the value of nutriment, every other case

alike, is just the value of the material, and no more. If a pound of rice,

for example, a grain of which is very often experimented on, owing to

the amount of water which it takes up, be cooked with nineteen pounds
of fluid, we have not twenty pounds of nourishment, as is inconsequently

alleged, but only one pound. If people cannot see this, they must be

persuaded on proof.

It is not Rumford soups, then, that we want, but means ofeconomising,

that is to say, of preparing without waste our daily food. I propose,

therefore, to point out now a mode of preparation, which, if adopted in re-

spect of only two dishes or forms of food, seems to me capable of vastly im-

proving the dietary of the community, of promoting the public health

very considerably, and of economising human resources. I speak of the

preparation of bread and of stews. I do not mean to say that we should

confine ourselves to food consisting of bread and stews. I only mean to

point out how these desirable and extensively-used forms of nutriment

may be rendered still more available for the supply of h uman wants. And
first of bread.

After a great deal of consideration, it occurs to me that wheat mainly,

and secondarily rice, barley, Indian corn, Guinea corn, rye, is fittest for

use when, after being cleared ofhusks and extraneous envelopes, no portion

of the grain itself is rejected. Clean, sound whole wheat, then, with all

its bran and all its flour, is to be crushed or ground to a desirable fineness,

with no after bolting or screening of any kind. The meal or flour is now
to be mingled in a long trough of wood, or stone, or iron, in the proportion

of balf-a-pint of water or so, saturated with carbonic acid gas, to a pound
of flour or meal. The commingling may be effected by means of a long
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shaft or axle, set round with cogs in a spiral fashion, and moved by steam
or other power. The gas-impregnated water may be kept in suitable

reservoirs, the water being gas-impregnated in the manner usual in

making what is erroneously termed soda-water. When the gas-water

and meal are thoroughly commingled, the dough is to be placed in a

machine, the counterpart of the common brick and tile machines, which
will deliver the loaves as fast as they can be placed in the permanently-

heated ovens. The loaves ought to be so arranged in these ovens as to

become crusted all over, in the manner of French bread. The temperature

of the oven should be regulated by a thermometer, and the stay of the

bread in the oven up to the period of its delivery must also be exactly

regulated.

I desire to promulgate this system of baking, because I believe it to be

the best and cheapest that has been hitherto devised ; and properly carried

out, it absolutely precludes all additions and adulterations—even that of

salt—whatsoever. Its advantages are—first, the general cleanliness,

quickness, and economy of the process; the saving in retaining the bran,

amounting to some 20 per cent ; next, the saving of material in making
the carbonic acid gas out of chalk, instead of out of flour. How much
this last item may amount to, I am not at the moment prepared to say,

but the saving would be considerable, and, in the aggregate, prove very

great. The carbonic acid gas is derived from the alcoholic fermentation

induced in the glucose or grape sugar, and the dextrin, of course, at the

expense of the flour. If all the sugar and dextrin undergo transformation,

the loss from this source may be roughly estimated, I would say, at from

8 to 10 per cent. (Reguault, Chemie, tome iv. p. 501.) Lastly, there is

the greater certainty, economy, and salubrity of the kneading and baking

processes themselves.

The bread thus made, by commingling flour with water, saturated with

carbonic acid gas, in the proportion I have mentioned, is light and ex-

ceedingly palatable. If preferred, the bread can be seasoned with salt, or

flavoured with sugar. I would invite bakers generally, capitalists,

governors of charitable establishments, and even the Government, to the

adoption of this mode of saving food for human beings, producing, as I

find on trial and experiment, a most wholesome and palatable nutriment,

and calculated in effect to realise, approximatively speaking, as great a

saving in the preparation of food as the introduction of steam has effected

in general mechanism.

As for stews, I am desirous to witness their introduction at the tables

of all classes. They might, to a certain extent, advantageously replace

the vapid, watery, mess of broth, and even more succulent and solid, but,

at the same time, more costly nutriment. As a general rule, the wealthier

classes in these countries consume too much crude animal nutriment,

while, on the other hand, the poor do not consume enough. Very much
nutriment is wasted in roasting and boiling; also, in boiling food in

quantities of water, which water is afterwards thrown away. The poor

do not know how to cook to the best account, and their processes, by

reason of their ignorance, are comparatively still more wasteful than those

of the rich. I speak of the poor in these countries, for the French poor

cook reasonably well. I do not, I conceive, exaggerate when I say that

from a fourth to a third of our food 13 wasted by the defective modes of

preparing it. On this point Count Rumford and Soyer likewise write

admirably well. A much less amount of animal food would healthily

and amply suffice, if prepared in a desirable and rational manner.

Stews may be made by very slow cooking, preferably in earthen or

lined vessels, of a given amount of fish, flesh, or fowl, according to the

taste and means of individuals. To one or more of these may be added

vegetables, as potatoes, turnips, carrots, and leguminous plants generally.

Secondly—Pul3e of any kind, as beans, peas, lentiles, occra, the skinless

pea. Thirdly—Grains of any of the sorts already specified in speaking

of bread, maccaroni, vermicelli, masses of flour paste, and even stale bread

or biscuit. Fourthly—The foregoing, or any of them, may be employed

conjointly. Of course, a little water, or soup, or milk, or butter, or fat

meat, or pork, may be added at pleasure.

In respect of making stews of fish or meat, the meat should be cut off

the bones; the bones should then be carefully stewed with water and

seasoning, and the soup or sauce, the bones being rejected, added with

the meat to the vegetables just long enough to cook the meat properly.

Water should not be added to a stew so long as broth, soup, or even milk

can be obtained. A little water or milk, butter, onions, and flour, done

brown in a pan, forms a tolerable substitute for soup. Salt, pepper, and
onions will be added, according to taste and circumstances.

Stews of this kind might be prepared at rates comparatively cheap, on

a large scale, and sold by measure. Eaten along with a hunch of the

bread I have named, they would prove a sufficing, comforting nourishment

for any one. Household bread, the wheatenmeal being mixed by hand, or

by means of a small machine, with the water saturated with carbonic-acid

gas, and baked in a rotating sheet-iron oven before the fire, or on a

griddle over the fire, might be prepared in any family.* Directions and
practical instructions in making and baking bread and preparing stews
should be given, if not in all schools, certainly in all schools for the children

of working men. A great deal of disease, and a great deal of destitution

too, arise from the general incompetency as to the economical and
healthy preparation of food. Much valuable nutriment, as I have said, is

wasted, and many available articles are absolutely cast away. I have
prepared tins communication, feeling, as a medical man, how much the

general diffusion of information on the subject I have adverted to is

needed.

Henry M'Cormac, M.D.,
Consulting Physician to the Belfast

May, 1856. Hospital.

STAINING AND VARNISHING BOBBINS.

As a reader of your very useful and instructive work, may I through

your pages ask for information on a matter connected with my trade ?

I am employed as a wood-turner, in making bobbins of various sizes for

the use of cotton-spinners in manufacturing and spinning yarn. In

finishing these bobbins, the wood is stained or coloured yellow, blue,

orange, &c. ; this is done by mixing the colours in oil and turpentine,

which is applied to each bobbin as it revolves in the lathe, and after

standing a day or two to dry, they are again put into the lathe and
polished with cloths. Of course the polish is flat, and the whole process

is very tedious as well as dirty, and requires a great many hands in

finishing alone.

I have lately received from Preston a few bobbins coloured, having

a very high polish ; and a person who at one period saw a tradesman

finishing these bobbins in England, informs me that the colouring and
varnish were applied at one time to each bobbin. It dried instantly—re-

quiring no priming—and was cheap, as such articles require to be where
the price is little.

I should therefore esteem it as a favour, particularly as communicating
the information would do no one any injury and be useful to many, could

some of your correspondents in Preston, or any other place where such

trade is carried on, inform me through your work, how such bobbins are

coloured and varnished ; whether first primed ; and the proportions of the

articles used.

William Rolb.

Glasgow, May, 185G.

WEDGE ADJUSTMENT FOR WEAR IN MACHINERY.

In the Practical Mechanic's Journal for March last, p. 280, you give an

illustration of a piston cap, or cross-head, as patented by Mr. Hughes.

In reference to this contrivance, I beg to acquaint you that "expedients

have been tried," and have been in use for nearly three years, " for com-

pensating for the wear of the slides," with success. I invented the

arrangement three years ago, and I have it at work both on stationary

and portable engines. In round slide bars, I place the key or wedge

under the brass.

Geokge Parkinson.

Grigc/leston, Walcefidd, April, 1856.

BOILER EXPLOSION IN BELGIUM.

I think it well that you should be informed that there has been a

terrific boiler explosion in this town on Saturday morning last, causing

the death of, I believe, ten persons, with about the same number badly

wounded. The boiler is of the kind most in use here : round, with egg

ends, with two long water tubes underneath, and no internal fire tubes

;

with a round steam-chest on the top, the plates 3-8ths inch thick. It was
well made, and, as far as I could judge from seeing the pieces two hours

after the accident happened, it was in good repair; but there was scarcely a

whole plate left, as there were as many tears in the solid faultless plates

as through the rivet holes. There was not the least appearance of any

water line on any part. From this, I think there was but a very small

quantity of water in the boiler, and the plates were heated sufficiently to

make them look like new ones ; but I think it just as rational to look for

the cause in the remains of an exploded boiler, as to examine a building

* Ovens of this kind can be made by any tin-plate or sheet-iron worker. They are also

sold at various places in London, as nail's, 7 Hyde Street, New Oxford Street; llicharu's,

117 Bishopgate Within, and other places.
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after it has been struck with lightning, to find the cause of its being so

struck, I believe that, in all such cases, the pumps shou'd be examined

by some practical man that has had experience in these r.ffairs, for, in

most cases, the cause would be found there ; and if the pu nps are going

wrong in a steamship like the Alma, the matter not being discovered

until there was so much damage done, where 1 suppose there were three or

four engineers, how is it to be supposed that it will not frequently happen

where there is but one poor stoker ? I fear that until there is some system

adopted that is more certain than the pump acting against great pressure,

wc shall frequently hear of such catastrophes.

J. D. Phillips.

Cour de Prince, a Gand Belglque, May 19, 1856.

PRUSSIAN ELACKBAND IRON MANUFACTURE.

It would be of great importance to me, if you, or some of your readers,

would give me information bearing on the following inquiries:

—

In what proportions should blackband ironstone be mixed with argil-

laceous ironstone to produce cast-iron?

We have at this place a vein of blackband, and near it is porphyry,

basalt, and grey limestone. Under these circumstances, what plan of

calcination is to be recommended ? The blackband stone contains from

30 to 35 per cent, of iron, and a considerable quantity of coal. The argil-

laceous stone contains from 20 to 25 per cent, of iron. Now, I wish to

know in what proportions these substances should be mixed, and how
much limestone should be added in order to avoid making red or cold

short iron ?

Whether is the produce of such an admixture best suited for the

manufacture of castings, or for conversion into wrought-iron?

Has iron, produced in this way, a tendency to hardness at the first

casting, and in what way can this defect be avoided ? In Vol. V. of the

Practical Mechanic's Journal, you have given elaborate plates of the

Coltness blast furnaces and calcining ovens. Are these the best of their

kind, or where are better to be seen?
Thomas Amphlett.

Freiburg, Silesia, May, 1856.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

INSTITUTION OF CIVIL ENGINEERS.

April 22, 1856.

"On the Junction of the Atlantic and Pacific Oceans, and the practicability of

a Ship Canal without Locks, by the valley of the Atrato," by Mr. F. M. Kelley, U.S.

April 29.

Discussion on Mr. Kelley's paper.

Mat 6.

"On the Progressive Construction of the Sunderland Docks,
1
' by Mr. John

Murray.

The very considerable shipping trade of the port of Sunderland had hitherto

been conducted entirely in the tideway of the river Wear, which, even after all

the successive improvements of the channel, only afforded GO acres of water sur-

face, reduced at low water to about 40 acres, much contracted by the shipping.

Nearly all the vessels took the ground when the tide was out, and were liable to

be strained, whilst during floods, especially when floating ice was coming down,
they were frequently severely injured. The evident remedy for this condition was
the construction of docks, for which many designs were submitted by eminent
engineers, but nothing was executed until 1838, when a dock of about six acres,

with a tidal harbour of one acre, was constructed on the north side of the river by
Mr. Brunei for a company. The principal collieries being, however, situated on
the south side of the Wear, and the great mass of the inhabitants being located

there, it was necessary to have some adequate accommodation for the trade, which
was being attracted to other ports offering greater facilities and more safety for the

shipping. Parliamentary powers were therefore obtained, in 1846, for the con-
struction of docks on the south side, by a company of which Mr. G. Hudson,
M.P., was the chairman, in accordance with the designs of Mr. John Murray, the
author, who had for many years directed the consecutive improvements of the
river Wear, and the works at the mouth of the harbour.

The site selected for the docks was a ledge of rough rocks, situated on the sea-
shore, between the south pier and Hendon Bay. According to the parliamentary
plan, the northern basin was proposed to communicate with the river Wear by
two passages of 45 feet and 80 feet in width, with an area of 2£ acres ; this was
connected by two locks of 45 feet and 60 feet in width, with the wet dock of 27£
acres, which agiin had two similar lock openings, at the southern extremity, into

a half-tide ba..in of 4 acres, connected with a tidal harbour protected by rubble
stone breakwaters in Hendon Bay, so as to permit vessels to get direct to sea
without passing into the river Wear. The contemplated total water area was
about 47 acres.

The staple business of the port being the shipment of coals, of which about

1,500,000 tons were brought to Sunderland in 1846, every facility was provided

by timber staiths for the colliers when loading at their berths, and the dock being

designed for this class of shipping, was, for economy, to have the sides sloping and
pitched with rubble stone.

Great doubts were entertained as to the practicability of this project, which cer-

tainly did apparently offer considerable difficulties, in constructing groynes which

would maintain a barrier of beach or shingle, sufficient to check the inroads of the

sea ; in keeping down the water during the execution of the works, and in

retaining it in the dock after its completion. The two latter objections were
replied to, by showing what had been done at the north side dock ; but the first

still remained doubtful. In order to settle the point, it was decided to erect three

groynes at the northern end, and if they produced the effect of causing a deposit

of sand between them, by the waves in their travel from north to south, it was
considered that, when the groynes were connected by the excavated material from

the dock, a consolidated embankment would be formed, impervious to water from

the sea, by the sand being washed into the interstices, and capable of retaining the

water in the dock. The result was perfectly conclusive, as long before the com-
pletion of the groynes in 1847, a considerable deposit of sand had been effected.

Subsequently, a half-tide basin was formed at the northern end, and, in accordance

with suggestions made by Mr. Rendel, the quay in front of the tidal basin was
entirely removed, so as to leave the whole width open to the river.

By means of an embankment, the head of groyne No. 2 was connected with the

adjacent high ground, and the material from the excavations, &c, being deposited,

an area was reclaimed from the sea, which allowed the work to be executed by
regular day-work, instead of being performed in the intervals of the tides.

It was then determined to construct the dock for general commercial purposes,

as well as for the shipment of coals, by substituting vertical walls for the slopes

;

to increase the depth to 24 feet below high water of ordinary spring tides ; and to

lay the cills of the entrances at 20 feet 6 inches below such tides, so that the gates

might be opened for the admission and departure of vessels for two hoars before

and after high water, without lockage.

As soon as the contract was let to Messrs. Craven, steam engines were erected

for pumping, &c, and means were established for Kauling away the excavated

marly rock for depositing between the groynes, &c A timber barrier or dam was
soon after formed, stretching from the table land of the Town Moor to the

head of groyne No. 3; and clay from the excavations was deposited against it,

and it was ultimately united with the barrier embankment; by which means the

tide was excluded from the site of the northern portion of the great dock.

Groynes Nos. 4 and 5 were completed in August and October, 1847, and the first

stone of the half-tide basin was laid on the 4th of February, 1848.

In order to insure uniformity and goodness of quality in the mortar employed,

an establishment was created by the Dock Company for burning and grinding the

blue lias limestone and pozzuolana, and mixing the mortar, for sale to the con-

tractors.

Whilst the filling up between the groynes was proceeding, a barrier of timber

uprights, with raking shores and planking, backed with clay, was run out from the

cliff of the Town Moor, to join the head of groyne No. 5 ; and thus the second area

of the great dock was reclaimed from the sea. Groynes Nos. 4 and 5 having been

previously connected by deposited material, groynes Nos. 6 and 7 were completed

in 1848.

Another barrier of timber was, in the meanwhile, formed at the southern end,

from the high ground to the head of No. 7 groyne; and thus, before the end of

1848, the tide was excluded from the entire area of the great dock. The rock

was then excavated to the full depth, and a coffer-dam was placed across the end,

in order to permit it to be lengthened at any subsequent period without disturbing

the shipping in the dock.

The groynes served to maintain the whole embankment between the south pier

and groyne No. 7, a length of 1120 feet, at a cost of £13 per lineal yard of coast

—a much cheaper rate than any sea-wall or glacis could have been executed for

—and the success was perfect.

These groynes had been so fully described by Mr. W. Brown (Assoc. Inst.

C.E.) in his paper on them, read to the Institution in 1819, that they were

merely mentioned in the present paper, They were generally constructed of

nibble stone hearting, and the bed and coating of freestone, laid in pozzuolana

mortar, the joints being stopped with the best Roman cement. The total cost of

the seven groynes, varying from 210 to 360 feet, with slopes from 1 in 18 to 1 in

32, situated at distances of 350 feet to 450 apart, was £14,480, or £19. 16s. 3c?.

per lineal yard of groyne.

At the termination of Messrs. Craven's contract, there was available, for com-
mercial purposes, an area of 12 acres of embankment, exclusive of the quay, &c.

For a long time one pumping engine' of 30 horse-power sufficed to keep dry the

whole area of the works. Another engine of 35 horse-power, was subsequently added,

in case of accident ; but no difficulty was experienced in keeping the water down.

A series of jetties were projected from the western quay, in such a manner that

the vessels overlying each other could be loaded with great facility. Four vessels

could therefore be accommodated in the space usually devoted to one ship. Fifteen

coal-shipping drops were also erected, and the railways so arranged as that the

loaded waggons ran by their own gravity to be discharged, and when emptied

returned also by their own gravity on other lines of railway, to the standing

places appropriated for them.

The dock gates, constructed by Messrs. Hawkes, Crawshay, & Co., were com-

posed of cast-iron framework, lined and covered with teak planking.

The next operation was the removal of a large shelf of rock, situated in the river

immediately opposite the front of the tidal harbour* This was effected by means of a
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coffer-dam, which enabled the rock to be excavated to a depth of 4 feet below the

gate-cills, or an entire depth of 10 feet below low water of ordinary spring tides.

These proceedings enabled a wet dock of 18^ acres, a half-ride basin of 2\ acres,

and a tidal harbour of 2^- acres, connected with the river Wear, to be opened for

commerce in June, 1850, and the other portions of the design were then immediately

thought of seriously, as the facilities already afforded produced an increase of trade,

and caused the port to be frequented by larger vessels. It thus became imperative

to execute the original design of having an opening directly to sea, without going

into the river at all. A comprehensive design was therefore made, and a new series

of groynes, Nos. 6, 7, and 8, were commenced in 1850, and groynes Nos. 2 and

3 were reconstructed, in positions to suit the extended works ; thus reclaiming an

area of very valuable laud.

The excavation of the southern half-tide basin, the building of its walls, with the

outer and inner entrances, and the construction of the eastern pier, were proceeded

with
;
great part of the latter beiog executed by means of the diving-bell and diving

dress. A timbered structure was then commenced, from the embankment towards

the south pier; the piles were connected by planking, protected by clay and rubble

stone. The pier-head was in this manner attained, and it was ultimately intended

to raise it with rubble stone, to the level of high water of spring tides.

The channel coffer-dams were commenced in the spring of 1853, and in Decem-
ber following, the old dam in front of the outer entrance was removed, and the

excavation of the rock in the channel was vigorously prosecuted ; the material being

drawn up inclines of 1 in Gh by a locomotive engine, running upon the level ground

at the top of the embankment. This was found to be cheaper than using a fixed

engine.

A second coffer-dam was formed in skeleton to the ea«t or seaward of No. 1 dam,

for its protection. It was closed in August, 1854, and was in like manner pro-

tected by the coffer-dam No. 3 in skeleton ; which last was completed in June,

1S55. These precautions were necessary, as the dams were so exposed to the

action of heavy seas, and so near to the brink of deep water.

Upwards of 124,000 cubic yards of marly rock and other materials were exca-

vated from the channel, without the sea ever making a breach in these coffer-dams,

or any interruption of the work occurring, although the channel was excavated,

throughout its entire length, to a depth of 12 feet below low water of spring tides.

The width at the top near the onter entrance was 240 feet, and at the seaward end

107 feet: the sectional area being reduced, in order to keep up the force of the

current from the sluices, by the aid of which it was intended that the channel

should be freed from any deposit of sand or other material. Dredging would have

been an expensive system, and not to be depended upon in so exposed a situation

;

therefore, scouring was resorted to, as the most effective method, in such a depth as

12 feet below low water of spring tides. After careful examination of all the best

examples of sluieing, both abroad and at home, the author devised a series of

eight main scouring conduits, each 9 feet high and 7 feet wide, having a combined

area of 504 square feet ; they were situated, four on each side of the entrance, and
were closed by shuttles, which could all be severally or simultaneously opened and
shut by the same hydraulic power as was applied by Messrs. Armstrong & Co.,

for working the gates, bridges, and other machinery of the docks. A discharge

was calculated on from 34 acres of water, 4 feet 6 inches in depth ; and assuming

that quantity of water to be discharged from the eight sluices in fifteen minutes, at

the period of low water of spring tides, properly proportioning the area of the sluices

and contracting the seaward mouth of the channel, it was presumed, that by heap-

ing up the water in mid channel without any means of lateral escape, an altitude

would be attained, which would generate a sufficient velocity to produce great

scouring effect to a considerable distance. Beyond the pier-head, the depth of

water was great, and no injurious deposit could take place there, as the littoral cur-

rents would carry everything away.

The mean velocity of the issuing water was 6 feet per second, which would be

reduced at the pier-heads, 350 yards from the sluices, to 3 miles per hour at the

bottom of the chanueL This current was evidently sufficient to carry away all

deposit, and yet would not injure the bottom, which, at the outlets of the conduits,

was pitched for some distance with large blocks of rubble stone set in pozzuolana
mortar.

The trade of Sunderland had always been seriously inconvenienced by the undue
retention of vessels in the river Wear, during certain winds and at certain times of

the tide, as there was not sufficient water on the bar to enable heavily laden vessels

to enter, or to leave the port, except at spring tides. The southern outlet of the

dock was intended to remedy this inconvenience, and at present the largest vessels

could put to sea without passing into the river, and thus could entirely avoid the

bar. In fact, loaded vessels could enter or leave the dock during 20 hours out

of the 24 hours, and vessels in ballast could pass in or out, even at dead low water.

From fifty to eighty vessels could be locked through during each tide, and as many
as from eighty to one hundred could be passed by steam-tugs before the ordinary

closing of the gates.

The gates, which were of cast-iron, covered with teak planking, were 60 feet

wide between the hollow quoins ; they could be opened or shut in about two
minutes, by the hydraulic power, derived from a pumping engine of 30 horse-power,

which forced the water into an accumulator, whence it was conducted to the various

ramg, under a pressure of a column of 000 feet in height.

Provision was made by the disposition and form of the piers for sheltering the

entrance from the anticipated violence of the waves at the sea outlet, and the pre-

cautions taken were very effectual in preventing any excessive agitation within the

channel.

A description was then given of the works connected with the southern extension

of the dock. Two of the five groynes had been constructed by Mr. W. H. Brown.
An excavation of 13i acres, surrounded by walls, had been added to the great dock :
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but the remaining three groynes, and the timber pond of about 10 acres, were not

yet completed. In the progress of those works, it was necessary to remove the

dock coffer-dam, and to execute several other somewhat hazardous works, which

were, however, performed with perfect success.

A graving dock was now in course of construction at the northern end, communi-
cating with the tidal harbour and the river. The width between the hollow quoins

would be 45 feet, the length 345 feet, with a width at the bottom of 25 feet 8
inches, and at the top of 64 feet. This would complete the works, as far as at

present projected, at a cost of £650,000, and afford an area of water surface of

upwards of 66 acres, and an area of quays, &c, of 80 acres, in obtaining which

about 127 acres were reclaimed from the North sea. The depth of water in the

dock, at ordinary spring tides, was 24 feet ; and the total quay space in the great

duck was 7,622 feet, with fifteen self-acting coal drops completed, and ten more
to be added hereafter.

A tabular statement of the general particulars of areas, depths of water, rise and
times of tides, and of prevalent winds, &c, completed the paper, upon which it

was announced that the discussion would take place at the next meeting of Tuesday,
May 13th.

May 13.

Discussion on Mr. Murray's paper.

In commencing the discussion, it was suggested that more information should be

given as to those parts of the work which presented the largest amount of novelty,

or which had required the greatest exercise of skill in their execution. The site

of the docks was very peculiar, inasmuch as they had been constructed on ground
gained from the sea by the action of groynes projected from the shore. There had
been, originally, much doubt as to the feasibility of that plan or mode of pro-
ceeding ; it had, however, proved very successful.

The dams employed were novel in construction, apparently cheaper than usual,

and had been used with success in exposed positions. There had occurred some
casualties with one of these dams, which were most ingeniously met and would be

interesting features in the paper, if added before publication.

All the harbours on the north-east coast suffered, more or less, from the formation
of bars across the mouths of the harbours themselves, or of the rivers leading to

them ; the difficulties in keeping open the channels were considerable, and the
scouring power hitherto employed had not been very successful ; the system used at

Sunderland appeared to better devised, and the results were stated to be superior to

anything attained elsewhere. It would be very desirable to be well informed on all

these particulars.

It was explained that the author had refrained from noticing the groynes very
particularly, because their construction had been minutely described in the paper
already presented to the Institution by Mr. W. Brown (Assoc. Inst. C.E.) The
effect produced by the three southern groynes, placed seaward of those originally

constructed, had been to collect a mass of sand and debris on their southern sides;

whilst the old groynes at the northern end of the embankment, collected the sand
on their northern sides. This apparent anomaly was due to the action of the
litoral currents, which set sooner into Her.don Bay, than at the mouth of the
harbour, in consequence of the tidal wave having a more rapid progress in the deep
water of the offing, than along the shallow water of the coast. In consequence of

this, there was a counter-current northwards from Hendon Bay, and similar

counter-currents existed both north and south of the mouth of the harbour, caused
by the projection of the piers. A point had been observed between the northern
and southern groynes, where there was a junction of these tidal currents, indicated

by a spit of sand and gravel.

Until Hendon Bay was reclaimed and converted into dry land, this heaping up of
the debris would occur on the southern side of the south groynes, and the in-draught
of tide into the mouth of the harbour would produce a like effect on the northern
side of the north groynes. The construction of the intermediate groynes had been
delayed by want of funds, but there was little doubt of a uniform and permanent
line of shore being formed when they were run out.

The coffer-dam in the tideway of the river enclosed 2£ acres within it; there

was considerable difficulty in obtaining a secure footing for the main piles, but after

a deposit of clay had been made the object was effected, and being secured together
by walings and bolts, the dam proved quite water-tight. A series of raking shores

inside gave great solidity to the structure, and enabled the rock to be excavated
close up to the inner piles.

The sea coffer-dams of the channel were, however, of a different construction,—

-

the object being to protect the inner dam by another in front of it, in skeleton,

secured by a deposit of clay brought up to the low water mark. The inner dam
had then a mass of clay deposited on the interior side, having a tendency to force

it outwards, but this effect was prevented by a series of raking shores. This
pressure had the desired effect of keeping all in place, although powerfully acted

upon by the waves of the sea. On more than one occasion it had been found ne-
cessary, during raging storms, to add extra weight to the dam, by bringing waggons
heavily loaded with rubble stone along the railway to the centre part. The effect

of this additional weight was to impart greater stability to the structure, even when
the waves were lashing against the timbers with considerable violence.

The average cost of the three channel coffer-dams, for timber, iron, and labour in

fixing, and for depositing the clay, amounted to £19, 3s. per lineal yard; and de-
ducting from that sum the value of the timber which had been used in other portions

of the work, the actual cost had been £16. 12s. per lineal yard of coffer- da in, ex-
clusive of the expense of rooting out the timbers and removing the clay. When
compared with coffer-dams of the usual construction, even in situations not exposed,

as these were, to the action of the sea, the cost was very moderate.

The conclusion of the discussion on Mr. Murray's paper will be given in our next

part.

M
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ROYAL SCOTTISH SOCIETY OF ARTS,

April 28, 185G.

BeF.>r*» commencing the business in the programme, Mr. "William Swan asked
leave to read a letter add^ssed by him to the Secretary, stating that he had been

present at the meeting of the Society on 9th March, 1836, when Mr. Edward Sang
read his suggestion of an experiment which would demonstrate the rotation of the

earth, and that he had seen Mr. Sang on that occasion illustrate the nature of

the suggested experiment by spinning a sort of top—a polished brass sphere or

spheroid, hung in something like the gimbals of a ship's compass—and that Mr.
Sang then proposed not to illustrate, but actually to prove the fact that the earth

revolved , and that Mr. Sang put the mass of metal in rapid rotation. Mr. Swan
stated he concurred in the justly-merited tribute of praise which has been awarded
to M. Foucault; but, at the same time, he was anxious to see justice done to the

vi-tor claims of Mr. Sang.

"On a method of producing an intense Lime light by the Bunsen lamp, without
risk of Explosion," by Mr. Alexander Bryson. The lime light was exhibited. The
anparatus consists of a Bunsen's lamp, with the addition of an interior tube

flattened at the top for the emission of the oxygen. This inner tube is carried up
nearly to the top of the Bunsen lamp, and the two gases (oxygen and hydrogen) are

mingled at the point of ignition on a flat disc of lime. The frequent explosions

which render the lime light so troublesome are thus avoided, and it burns with all

the steadiness of a moderator lamp. When the gases are used in proper propor-

tions, the light was stated to be very intense.

Dr. Fyfe presented to the Society specimens of Torbane Coal, and of the Products
of Distillation of Coal. After making a few observations on the composition of coal,

Dr. Fyfe presented to the museum of the Society specimens of the products of its

distillation, to which he had referred in the paper read in 1854, such as tar liquor,

ammonia water, naphtha, naphthaline, paraffine, paraffine oil, &c. Specimens of the

same substances, procured from Torbane coal, were also presented, along with
specimens of the different canncl coals of Scotland, accompanied with a statement
of their composition, pointing out the per centage of volatile matter and of coke
afforded by each, and the quantity of fixed carbon and of earthy matter in each of

the cokes. Dr. Fyfe also exhibited some specimens of Torbane coal containing

fossil remains, some of which were large and entire. The composition of the coals

containing these, and which was marked on each specimen, Dr. Fyfe stated he had
found to be the same as that of the other pieces of Torbane coal which he had analysed
and laid before the Society in 1854, with only one exception. In it, the com-
position more nearly resembled that of common cannels. A piece of the trunk
of a tree, of about a foot in diameter, found imbedded in Torbane coal, was also

exhibited, and presented to the museum. The composition of this tree was also the

snme as that of the other specimens containing the fossil remains, with the exception
of the bark, in which the per centage of volatile matter and of coke was nearly alike,

while the earthy matter was small, as compared with that generally existing in

Torbane coal. The coke of the bark also resembled that got from English caking
coal; the pieces, when taken from the vessel in which which they were heated,

being joined together, whereas those from the Torbane coal were always separate.

"Remarks on the present Patent Laws, and the manner in which they are

administered," by the Rev. James Brodie, A.M., Moniinaii, Fife.

"Some observations on his Patented Holding Instruments, such as Vices, Pincers,

Pliers, Tongs, Rope-holders," &c, by the same. Mr. Brodie made some remarks
on the principles on which the action of holding instruments, such as vices, pincers,

pliers, and tongs depends, to which subject his attention had been turned while
endeavouring to construct an instrument by which seamen might be enabled to

grasp a rope and hold on by it, even when the hand was benumbed with cold.

The instruments were exhibited, and the ingenuity of their construction called forth

the approbation of the meeting.
" On a Simple Apparatus for Boring Cheeks of Cranes, and other similar

purposes," by Mr. George H. Slight, engineer. The author stated that this

apparatus was constructed, and principally used, for boring the cheeks of Henderson's
patent Kerrick cranes, and consists of two parts, one stationary, fitted up imme-
diately within the outer wall of a workshop, with toothed gearing, driving pulleys,

and clutches for driving a spindle in either direction, or disengaging it. This
spindle extends through the outer wall, and has on its outer end a fixed fork or
double driver. The other part of the apparatus is attached to the stein of the
crane to be bored, and consists of two light angle iron frames, fixed temporarily by
being jammed against the sides of the crane stem by two bolts. In each of these
frames a round cast-iron bush is supported by set screws, and hung in the same
manner as a ship's compass, so that it is capable of adjustment in any direction,

and has the power of adjusting itself to the direction of the boring bar which it

supports. The boring bar is turned parallel throughout, and has on one end a fork,

to connect it with the one on the driving spindle, and attached by a pin which
allows it to move sideways and adjust itself to the driver, thereby almost entirely

removing bending strain from the boring bar. Cutters are fixed in mortises in the
bar, and the bar is moved sideways, in either direction, by a screw working in a
spherical nut, which allows a certain amount of obliquity between the direction of
the bar and the screw. The crane stem, while being bored, is simply blocked up
to bring the bar nearly in a line with the driving spindle, a considerable deviation
being allowable without any serious risk of lateral strain to the bar. Different
sizes of boring bars and supporting bushes are employed, the same frames answering
for all.

"On a new and improved Swey or Swing, for raising and lowering culinary
vessels on a Kitchen Range," by Mr. John Johnstone, smith, Hamilton. In this

swey the lever for raising or lowering the culinary vessels is adjusted to any height,

by a screw which raises or lowers a nut sliding in a groove. It was stated to bo

mucu safer than the usual method of a pin and a series of holes.

" On a Patent Central Buffing and Drawing Apparatus, for Railway Rolling

Stock," by Mr. E. D. Chattaway, Meadowbank House, Edinburgh. The patentee

stated that in this contrivance the buffer and draw-hook are combined in one piece

or arrangement, and the buffer-head, instead of being a plain circular disc, is made
of an irregular form, the lower part being curvilinear, whilst the upper part is a long

narrow projection. The inner side of this projection is shaped to act as a draw-
hook, for the reception of the coupling link of the adjoining carriage, which, being

made wide for the purpose, works upon it as upon an ordinary draw-hook. The
draw and buffer-rod is made with a screw-thread near its end, just within the

buffer-head, and carries an adjustable nut and collar apparatus with projecting arms,
carrying a wide coupling link. In this way the coupling can be drawn hard up or

slackened off, as occasion may require. Instead of adopting the screwed spindle

and collar arrangement for tightening up the coupling, the nut may be dispensed

with and the rod left plain, or the collar working loose upon it, and carrying a pin

connected to it by a chain, such chain being for insertion in vertical holes bored
through the rod. There is an average saving of 40 per cent, in cost, and 60 per

cent, in weight, with this coupling apparatus, as compared with the various

systems at present in use, with much less injury to the carriage-frames, from the

patent buffer being in the centre.

SOCIETY OF ARTS.

March 28, 1856.

" On the Manufacture of Soap," by Mr. W. Hawes.

April 9.

" On the Manufacture of Articles from Steel, particularly Cutlery," by Mr.
James Wilson.

By the term cutlery, it was explained, was meant any article manufactured from

iron or steel, or both, for cutting purposes. The steel, for the better class of goods,

was tilted or rolled to different sizes, suited to the articles intended to be produced.

It should be compact and dense, and not new, as the steel worked " more kindly"

after being kept some time. The forging of articles from steel was stated to be

much the same in all cases, except that smaller articles were forged single-handed

and the larger ones double-handed. Thus pen-blades, small scissors, &c, were

forged by one man ; table-blades, razors, edge tools, &c, by two men, a maker and

a striker. It required several " heats" to complete the forging of a blade. Small

articles of cutlery were mostly made entirely of steel, but the shanks and bows of

scissors of large size, aud the bolsters and tangs of table cutlery, were of iron.

When the forging was completed, and the maker's name on the blade, it was
hardened by heating to a red heat and immersing in water. If the steel were

goon
1

, it became excessively hard and brittle, but its temper and elasticity were

given by again submitting it to a moderate decree of heat, which a skilful work-
man could regulate by watching the changing colour of the steel. The process of

hardening was so delicate, that a slight difference of heat in excess, either in the

fire or water, destroyed the quality of the steel, or cracked the blades. Cold was
equally, if not more, destructive, and blades were said to be " burnt," " scalded," or

" water-cracked," as the case might be. The next process was grinding. The
stones of some parts of South Yorkshire were particularly adapted for the purpose.

Those for grinding table-knives were about four feet diameter and ten inches in

thickness. Those for grinding spring-knives were from nine to thirty inches in

diameter, and from two and a half to five inches in thickness. The next process,

as regarded table-knives, was to glaze the blades. This was done on a large tool

called a " glazer." It was from three to four feet in diameter, and about two

inches broad. It was formed in sections of dried wood to prevent cracking, and

on this surface, or covered with leather, "dressed" with emery prepared with bees-

wax, the blades were glazed several times until of the required fineness. The
blades of spring-knives, after being ground, went to the " setter in," to be put into

the hafts. During this operation they were frequently injured, so that it was ne-

cessary to put them through a process of finishing. This regrinding was formerly

done on dry stones, and produced that distressing complaint known as the "grinder's

asthma." The most successful remedy yet introduced for this was a revolving

fan, which was connected with a pipe extending from the front of the stone to the

exterior of the building. The action of the fan effected a partial exhaustion of the

air in the pipe, and the atmosphere, rushing to supply the partial vacuum, carried

with it the particles of grit and steel evolved from the surface of the stone. The
most effective means, however, of preventing this disease was not to use the dry

stone, but a wet one. The blade was finished on a tool technically called a " lap,"

which was a wooden wheel dressed on the surface with emery and beeswax. It

was then " set," or whetted, and was ready for use. The operations in grinding

scissors very much resembled the foregoing. Razors, however, were "shaped"
before they were hardened. This operation was performed on a dry stone, as a

wet stone was too soft for the purpose. Mr. Wilson then went on to observe that

he thought the workmanship of the present day would bear comparison with the

best of a past age, and that there were evidences of taste considerably in advance

of the last generation. The second part of the paper was devoted to a considera-

tion of the spurious articles of steel manufacture, and how to provide a remedy for

the frauds practised upon the honest and respectable manufacturers. Mr. Wilson

stated, at the outset, that he had no objection to cheap articles, except they were

spurious, and were sold for what they were not. He did not consider an article cheap

that would not answer the purpose for which it was professedly made. " Good"
and " bad" were preferable terms to "cheap" and "dear," because a bad article
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was dear at any price, and utility and excellence were the only cheapness. Ex-

cellence in articles made from steel was not incompatible with cheapness. As an

illustration, he exhibited a penknife, the price of which was under one shilling. As

a knife, he said, it would be no better if it had cost ten shillings ; the difference

would be made up in the most costly material and workmanship of the handle.

The commonest goods were produced at a heat—viz. , they were " cast" or " run"

into moulds, the materials used being but one remove from iron. This method

had the advantage (?) of saving the cost of forging. This system, it was believed,

originated in the desire to provide cheap scissors for the use of peasants in the

wine countries to cut off the bunches of grapes. The acid of the fruit spoiled

scissors of the best steel as soon as the commonest. Hence, as the smallest pos-

sible amount of grinding that would give an edge was sufficient, scissors were pro-

duced at prices fabulously low. This, perhaps, was legitimate use of the cheapening

process. But the idea grew, and he was now assured that scissors might be pur-

chased in any quantity at from two shillings and sixpence to three shillings per

gro^s. Pen-blades were too small to be made in this manner. They were pro-

duced rapi.lly by means of a fly. The steel was rolled in sheets of the strength

required. These were cut into breadths equal to the length of the blade intended

to be made. The steel was inserted in a " bed" of a certain sh:ipe, and a stroke

of the fly sent a corresponding punch through the steel, carrying with it a piece of

rolled steel, which was to act as a blade. Mr. Wilson then proceeded to remark,

that there was a large trade in foreign-made spnrious cutlery, and he was assured,

by mark makers in Sheffield, that they executed large orders for the Continent for

marks imitating those of respectable Sheffield manufacturers. He considered that

measures ought at once to be taken to check this kind of forgery at home. Further,

he thought that it should be rendered compulsory upon every manufacturer to use

a distinguishing mark other than his name ; and that this would prove the surest

check upon the production of spurious goods, and, at the same time, offer every

inducement to the manufacturer to make the best articles.

MONTHLY NOTES.

Expanding Citimsey Sweeper.—This chimney-sweeping machine, the

invention of Mr. Washington of Batley, near Dewsbury, is contrived so as to accom-

modate itself to chimneys of irregular width. It is made to expand and contract

like an umbrella, and is composed of four semicircular brushes, which completely

fill the chimney when fully expanded.

The apparatus is represented as expanded

in the figure. If the machine, in ascending,

conies to a narrow part of the chimney, the

brush, c, will be brought nearer to the part,

B, by the stretcher, c B, sliding along the

groove, B A, and the same action takes

place with the other brushes. When the

machine, in descending, meets with a narrow

part of the chimney, it is the upper stretcher

in each case which yields, passing alnng the

slide, D E, in the upper part of the appara-

tus. When the narrow part of the chimney

is passed, the brushes are again expanded

by springs acting on the stretchers. A
large wheel is carried at the top of the

machine, to enable it to turn in a crooked

chimney. A model of this machine was

shown at the recent Exhibition of the So-

ciety of Arts.

Stationary and Portaele Self-acting Ture Cotters.—Messrs. Ken-

dall and Gent, of Chapel Street, Salfurd, have recently patented the two forms of

Fig. 1.

the framing, and has fitted upon it a casting, C, which revolves round it, and car-

ries the tool-holder, H. The machine is worked by means of the handle, I, on the

spindle of which is a pinion, F, in gear with a spur-wheel, G, fast on the casting, c.

The tool is thereby carried round the tube, A, and at each revolution the ratchet

or pin-wheel, E, coming in contact with the stop, d, is turned, and screws the tool

nearer the centre of the tube. The tube is held between the vice-jaws, k, which

are shifted at pleasure in the slide, l, by turning the hand-wheel, M, the spindle of

which has a right and left-handed screw-thread cut upon it, so as to shift the jaws

in opposite directions, and to insure the adjustment of variously sized tubes accu-

rately in the centre, round which the tool revolves. The portable tube-cutter re-

presented in fig. 2 is fixed upon the tube, a, itself, the operating details being

carried by a bush, b, which is firmly fixed upon the tube by pinching screws. A
casting, c, worked by the handles, I, revolves about the bush, b, and carries the

sliding tool-holder, H. At each revolution a star-wheel, e, is caught by a stop, d,

on the bush, B, and is partly turned, the motion being communicated by a pinion,

Fig. 2.

tnbe-cutting apparatus represented in our engravings. Pipes or solid bars of all

kinds mny be cut by these tools in a very accurate and expeditious manner, thus

superseding the laborious operation of filing or sawing. In the stationary apparatus

represented in fig. 1, the tube to be cut is at A. A bush, B, is secured firmly to

f, to a spur-wheel, G, fast on the spindle of the screw which works the slide, ir,

so that the tool is thereby made to approach the centre of the tube more and
more, until it is cut through. The largest wrought-iron gas or steam tubes can be

cut through by these machines in a few minutes.

Education in Britain.—We are glad to see that Government has at lenpth

undertaken to create a Minister of Education, and we trust that when the new
office lias got fairly to work, we shall soon witness its beneficial effects. There is

to be an Education department in the Privy Council, the chief of which will be

styled Vice-President of the Committee of the Privy Council on Education, and to

this department will be transferred the department of Science and Ait, which at

present is under the direction of the Board of Trade. The new department is to

report on such questions concerning education as may be referred to it by the

charity commissioners, to inspect the naval and regimental schools, and to examine
into the instruction in nautical science given in the navigation schools connected

with the department of Science and Art. Why was not such a branch of adminis-

tration formed fifty years ago? In France, they have long had a Minister of

Education, and the result is felt beneficially in every part of the empire. We must
now strive to obtain a Minister of Justice. Our public men are overwhelmed with

the amount of business they have to transact, and much of the work intrusted to

thein is in consequence very inefficiently executed, yet they show the utmost dislike

to divide their honours and labours.

Taylor's Simple-action Cane Window Blind.—An extremely simple ar-

rangement of window blind has been shown to us by Mr. Robert Taylor, an ingenious

weaver of Rottenrow, Gias-ow. The actual blind portion of this contrivance con-

sists of a weft of flat cane slips, with intervening threads to keep them apart, woven
together with a thread warp. This forms a light fabric, more or less pervious to

light, as may be required. It is finished up by painting or colouring, to give effect

to the external appearance of the blind, and is bound along the selvages to preserve

the cane slips in position, A light metal rod acts as the bottom-stretcher, the usual

fixing lath being attached to the upper end. This lath carries a pair of loose

guide cord pulleys, set at a considerable distance apart; and a cord is passed over

both pulleys, in such a way as to leave a pendant loop in the centre between the

pulleys, at a height convenient for the hand to reach, whilst the two ends pass down
and are attached to the bottom stretcher. These two ends are threaded through

light loops on the inner side of the blind, so that, on pulling the loop of the cord,

the blind is hauled up from the bottom, as in theatrical curtains. The adjusting

action of this blind is easy, and the mechanical details are especially free from

complexity.

Railways.—Application has been made to Parliament for 91 bills concerning

railways. New works are sought to be authorised by 65 of these bills, and lines

with a mileage of o'JO in England, of 273 in Scotland, and 83 in Ireland, making
a total of GTG, are contemplated. Two of these schemes relate to metropolitan

lines, one being the Thames Embankment and Railway.
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Ransohe's Patent Stone Filters.—Our engravings represent, in vertical

section, three of the many varieties of filter, in the construction of which Messrs.

Ransome & Co. of Ipswich have applied their patent filtering stone. The filter

represented in fig. 1 acts on the ascension principle; the unfiltered water introduced

itito the filtering vessel finds its way to the bottom of an inner ve-sel, and rises

into the latter through layers of various materials, the lowermost one being of

coarse grit, the nest of fine sand, above which is the patent porous stone, con-

taining a quantity of animal charcoal in a cavity in its centre. The water finds

its way through these layers to the space above them in the inner vessel, being

cleansed and purified in the transit, and is drawn off by a cock passing through

the sides of both vessels. A small pipe rising above the level of the unfiltered

water allows the air to pass off from the inner vessel as the water rises into it.

The filter represented in fig. 2 is similar to that shown in fig. 1; there is, however,

no vessel for containing the unfiltered water, the filter being simply immersed in

any vessel containing water. The water finds its way to the interior of the vessel

through the bottom, which is perforated ; and when the vessel contains any filtered

Fig:. 2.

water it is lifted out of the unfiltered water, and the pure water is drawn oft* by

the cock at the side. The filter represented in fig. 3 is fitted with a contrivance

rendering the filter self-cleansing. This is effected by an arrangement of valves,

by which the direction of the current through the meter can be temporarily reversed,

so as to carry off the accumulated impurities. In the figure, A is the vessel,

b the cover, and c the inlet pipe. The valvular contrivance consists of a tube, E,

communicating with the top and bottom of the filter, and fitted with two piston

valves, f, the rod, g, of which passes up to a handle, n. By shifting the valves,

F, either the top or bottom of the filter may be made to communicate with the

outlet spout, J, the unfiltered water entering by the opposite end. When the

filter requires cleaning, the handle, h, must be lifted up, which will reverse the

currents, and by drawing off a quantity of water the filter will be thoroughly

cleansed, after which the handle, h, may be pushed down asain.

Bentley's Breech-Loading Rifle.—Messrs. Bentley and Sons, of Lime
Street, Liverpool, have recently patented the improved breech-loading rifle repre-

sented in our engraving, portions of the barrel and butt end of which are shown as

broken away. In this rifle the barrel is made to slide out from the stock, to admit

of the introduction of the cartridge at the breech end. The barrel is shifted by

means of a lever, and
two links or braces,

which lock upon studs

upon the barrel when it

is closed up to the stock

ready for firing. The
lever is formed with a

spring catch, which
keeps it in a notch on

the under side of the
barrel when the breech is closed, the lever lying along the barrel at such times.

The cartridge used for this rifle is of the form shown in the figure, and has a large

wad at its base. This wad remains in the rifle on firing, and is pushed into the
barrel by the succeeding cartridge, being carried away by the ball on the nest dis-

cbarge. A rifle constructed on this system has been fired 1000 times in the space
of 3$ hours, and has not required cleaning even after this usage.

Lambert's Hydrant and Hydraulic Stop Valve.—Our engraving, fig.

1, is a vertical section of

the improved hydrant or

fire-cock, fig. 2 being a

vertical section of the stop

valve. The construction

of the principal details is

the same in both cases.

The valve, a, is moved to

or from its seating, by
means of the screw, B,

formed with an externally

squared end for the recep-

tion of a key. A flexible diaphragm is stretched across the aperture, through which

the valve spindle passes, and, being attached to the latter, prevents leakage, and

does away with the necessity for a stuffing-box, which is a source of frequent leak-
age in common valves used for the same purpose. The simplicity of the construc-
tion of these valves renders them very inexpensive, whilst a lengthened use has
tested their durability under very high pressure, and during very severe weather.
Law Report of Patents.—Brigg v. Beardsell : Mohair Cloth.—This

was a motion in the Vice-Chancellor's court for an injunction to restrain the defen-
dants from selling all mohair cloth, which, since the 7th of December last, they had,
for any other person than the plaintiff, finished, either entirely or partially, with a
particular style of finish, called the " Whirlpool mohair finish," or with a style of

finish not materially differing therefrom, or being a fraudulent imitation thereof;

and to restrain the defendants until the 1st of June next, from finishing any
mohair cloth in the style before mentioned, except only such mohair cloth as the

defendants might be employed by the plaintiff to finish for him ; and from finishing,

after the 1st of June next, any mohair cloth according to the style before mentioned
tor any persons, except the plaintiff, who, to the knowledge or belief of the defendants,

intend to ship the same, or sell it for shipment, to any country out of Great Britain

and Ireland.

The plaintiff carries on business at Huddersfield, and has for some time past been
engaged in supplying cloths to American merchants and others. The defendants

are cloth manufacturers and finishers, and they also have a warehouse at Hudders-
field, their works being at Honley, about four miles distant from Huddersfield.

In December last the defendants entered into an agreement with the plaintiff to

finish for his exclusive use, until the 1st of June next, not less than a certain

quantity of mohair cloth, according to a peculiar style of finish of mohair cloth

registered in the defendant's name in the Designs Office, and usually known as the
" Whirlpool mohair finish," and that, after the 1st of June next, the defendants

would not finish any mohair cloth, according to the style before mentioned, for any
other person or persons except the plaintiff, who, to the knowledge or belief of the

defendants, intended to ship the same, or sell the same for shipment, to any country

out of Great Britain or Ireland.

The plaintiff alleged that the defendants had been finishing mohair cloth for other

persons in the style called tl Whirlpool mohair finish," or in a style not materially

differing therefrom, in violation of the agreement of December last. Tbe defendants,

on the other hand, contended that the mohair cloth which they had finished in the

manner complained of by the plaintiff, was not finished according to the " Whirlpool
mohair finish," but according to two other designs, one of which was called the

"Astrachan finish." A good deal of evidence was gone into on each side.

The Vice-Chancellor said that he thought that the case of the plaintiff was com-
pletely established, and that too in a great degree on the evidence on behalf of the

defendants. He should make an order for an injunction in the terms of the notice

of motion, extending the injunction, however, to the two styles of finish complained
of by the plaintiff.

The Globotype Telegraph.—Mr. David M'Callum of Stonehouse, Devon,
has recently introduced a novel arrangement of telegraphic apparatus, to which the
above name is given in consequence of the use in it of a nnmber of small balls of

various colours. In an apparatus of this kind, shown at the recent Society of Arts
exhibition, three different kinds of balls of glass are used, and the electric action

transmitted through the wires is contrived to release these balls from their reservoirs

in such order as indicates the message sent, according to a prearranged table. The
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balls so released ran down inclined planes into grooves behind a dial of glass, so

that they can be read off with facility and continuously, not only at the moment of

their release, but as long as they may be retained behind the dial. The apparatus

comprehends many very ingenious contrivances, amongst which are the detents for

releasing the balls. The inventor prefers to have the balls of glass of three different

colours, and he also makes the several kinds slightly different in size, for the purpose

of separating or distributing them after being used in forming combinations indi-

cating messages. The balls are separated in a bos fitted with two diaphragms or

false bottoms, the lowermost of which is perforated, so as only to allow the balls of

smallest size to pass through. The upper diaphragm is perforated with larger

boles, which permit the balls of the second size also to pass, whilst those of the

largest size remain at the top. The balls, in their mixed state, are put into the

top of the box, which is shaken until the lesser balls find their way through the

diaphragms into their respective compartments. Several dials for receiving the

message balls may be prepared, so that when one is fitted another may be brought

into action, and in this way the dials may he kept undisturbed any length of time

for the purpose of reading off the message again should it be requisite. The inventor

claims numerous advantages for this telegraphic apparatus ; its rapid and certain

action, its power of retaining the message for perusal after transmission, the per-

formance of three-fourths of the work entirely by the gravity of the balls ; and

chiefly its durability and economy in cost and maintenance.

Smith's Lightning Projectile.—Lightning is a phenomenon presenting

the appearance of a vivid flash of light or fire in the heavens, or rather amongst

the clouds. It is effected by the state of electricity in its positive and negative

relation, as between one cloud and another, or between a cloud and the earth.

Sometimes this transit is from the cloud to the earth, and at other times from

the earth to the cloud, depending both on the relative states as to the electric

change of the earth and the cloud, also on the magnetic condition of the globe.

A flash of lightning may he defined as the electric fluid in a state of explosion

;

and when explosions do take place, its immensely expansive and living force is

considered to be known, yet it is certainly but little understood. Indeed, the

power is so gigantic that it is unearthly, and in its plenitude fitted only for the

wielding of the immortal. Nothing with which the territorial globe and its inhabi-

tants are acquainted is so potent and so sudden, or so subtile. For ages past the

power had only subjected humanity both to alarm and wonder. It was believed to

be not of this earth or any other planet, but a direct and an occasional emanation

from the Supreme Being. Mortals had no notion that the principal ingredient of

those fearful and fitful flashes of electricity, producing so wonderful and unearthly

effects, pervading the whole creation, including their own system and person, as

thoroughly, or indeed more so, than does the air we breathe. At length, however,

about a century ago, from the enlightened, enterprising, and fertile mind of
" Benjamin Franklin," sprung the comprehension of this wonderful agent. He, by

his kite- conductor, ascertained that it was possible to attract at will, control, and

conduct this most subtile fluid. Subsequent perseverance in experiment effected

not only an acquaintance with lightning itself, but has shown that the fluid, the

transit and explosion of which constitutes the flash of lightning, is electricity, is all-

pervading, that its evolution is effected by various means, and that in its current

and more explosive state, it is susceptible of direction and various uses. Its most
potent application, however, vizv, its explosion— in imitation of the lightning flash

and thunder-bolt—has been hitherto but slightly investigated. This very important

feature of this wonderful power, it has been for many years Mr. Andrew Smith's

aim to develop. Experimental analysis has shown, that a main, indeed the essen-

tial ingredient in the process in the lightning flash is water, or rather its gases, as

decomposed by electricity, two in number—hydrogen and oxygen. Each flash of

lightning involves the bringing into the circuit of electric fluid, in its transit, water,

either entire or in its component gases. If the water be entire wheu the contact

of the fluid happens, then the fluid resolves the water into the gases. If, on the

contrary, the gases be present separate, then the contact of the fluid effects the

combination of those two gases, and produces water, sometimes hail, and frequently

snow. " The atoms of water—hydrogen and oxygen—are," says Faraday, " held in

combination by an amount of eleetricity equal to a considerable thunder-cloud."

This process, the lightning flash, Mr. Smith has found the means of effecting at

will, and the immense power so produced he controls and directs. For its accom-
plishment, the application of electric caloric, and of aqueous vapours, are the essen-

tials. The principle may be summarily described as the generation of a gas of a
most highly refined or sublimated quality, producing intensely elastic power, effected

by the decomposition of water—such is lightning itself. In the combination
accomplishing the process, calorie, at a temperature effecting the fusion of electric

metals, is one, and a principal ingredient. One application of this potent agent is

to the projection of heavy missiles. Mr. Smith is able to do this with a power,
rapidity, and accuracy, which has not been accomplished by gunpowder. The
machinery consists of a gun or guns, made of wrought-iron of the soundest, in form
varied from those now in use only by some increase in length. The medium of

generation and supply of the projectile force, is contained in the compass of the
carriage of an ordinary "ship's gun," or battering cannon. The injection of the
force takes place at the breech, as does also the introduction of the missile. The
weight of the gun need not much exceed that of the present cannons. The weight
of the carriage, in consequence of the machinery and its objects, must exceed that
of the ordinary carriage. Such is the rapidity of discharging the missiles or balls,

that sixty may, with precision and effect, be discharged per minute.
Scottish Omnibuses is London.—The spirit of our remarks of last month

upon the superiority of the Glasgow omnibus system, has become since then a
practically developed fact- The London General Omnibus Company has started, on
the Kingsland-gate and Bank and new North Road and Bank lines, omnibuses
constructed by Mr. Menzies of Glasgow, after the model of those used in that city.

The vehicles are arranged for carrying 19 inside and 20 outside passengers. They
have fixed glass sides the whole length, are high enough for a tall man to walk

upright inside of them, and are wide enough to admit of persons passing freely up
the centre, without pushing against the knees of those seated. A bell frcm the

conductor to the driver serves as a signal to proceed, and a powerful break is used

to check the speed in descending hills or suddenly pulling up. The omnibuses are

drawn by three horses abreast.

DOINGS ABROAD.

Bombay Water Supply.—The town of Bombay, as is well known, is built

upon a small island, eight miles by three, lying near the western coast of

Hindostan. The cultivable part of the island is very small, and the greatest por-

tion of the food is obtained from a neighbouring island called Salsette, the two

being connected by a causeway. One of the greatest wants of Bombay, the

population of which has reached 670,000, is water, a want that is now to be

supplied in this way. In Salsette is a valley called Vehar, which, by means
of embankments, may be easily converted into a reservoir for the retention of

the vast quantity of rain which falls during the rainy season. The project of

making the necessary embankments has been frequently talked of, but is only

about to be carried into effect now. About 4000 millions of gallons are required in

the year,, and the valley is considered to be capable of storing 9000 millions, the

gathering ground being nearly equal to 6^ square miles, the reservoir itself having

a surface of two square miles, and a maximum depth of 75 feet. Making a large

allowance for unavoidable loss, there can be no doubt there will remain an ample
supply. The chief cost will be in the piping. There will be a main delivery pipe

of iron, 14| miles in length, 16,725 tons in weight ; and then a large quantity of

distribution piping will be needed, for it is intended that no house shall be more
than 100 feet from a public stand-pipe, whence water can be drawn. The total

cost of embankment and piping is estimated at .£250,000, and the time required

for the completion of the work will be about three years.

Trinidad Bituminous Fuel.—In the island of Trinidadi there exists a lake

of pitch about a mile and a half in circumference. At the sides the pitch is cold

and hard, but in the middle it is seen to come up in a boiling state. There have

been numerous attempts to turn this pitch to some useful purpose besides its em-
ployment for the repair of roads, but hitherto they have failed. An inhabitant of

the island has, it is said, discovered a plan of rendering the pitch fit for use in

steam navigation, and has taken out a patent for the invention. This plan oonsists

in mixing wood shavings with the pitch, whereby a compound is obtained which

will burn without loss. When the pure pitch is thrown into the furnace, a large

portion of it escapes in a melted state between the bars. Experiments with the

compound material are said to show an advantage over Welsh coal of 30 per cent,

in evaporative power, and 60 per cent, in actual cost. Efforts are now making to

form a Company, with a capital of £50,000, to turu the pitch lake,, by thehelp of

this invention, to account ; and it is contemplated, in the first instance, to send out

machinery capable of producing 50,000 tons per annum. It is right, however, to add,

that the novelty of the alleged invention has been denied, it being stated 1 that the

patented process has long been in use, and, consequently, that any payment in the

shape of royalty, or for the purchase of the invention, will be so much.money thrown i

away.

Electric Telegraph.—This wonderful method of commnnicating information

is being rapidly brought into play all over the world. The Vceroy of Egypt has

been made acquainted with it,, and has granted leave to the Eastern Electric Com-
pany to form telegraphic communication between Alexandria and Suez-. The
Pasha is said to have behaved' liberally in the matter. This is, of course,, part j>i

the contemplated line of telegraph to our Indian possessions. The submarine-

electric telegraph, between Constantinople and Alexandria, will.be in working order,

it is thought, in the course of a few months.

In Portugal, Messrs. Brequet of Paris have undertaken to form lines of telegraph
,

for the Portuguese Government,, which are now in process of execution. The lines .

are three in number :. all start from the principal square in Lisbon in different di- -

rections. By one,. Oporto, the second city of the kingdom, will be placed in com--
munication with Lisbon. Another line will be made to the Spanish frontier, near,

Badajoz, with the expectation that the Spanish Government will meet it with one
commencing at Madrid. The total length of these lines will be about 372-aniles.

The weight of the wire is about 11 lbs. per 54^ yards.

Steam; to> Australia.—Attempts are making to form steam communication

with Australia by a new route, namely, by the Mediterranean and the Reds Sea,

forming a coaling station at a small island in the Indian Ocean, called Diego Gar-

cia, or Chagos.. The distance and time consumed by this route, compared. /with,

other routes, stands thus :

—

Cape of Good Hope, 13,367 miles, 64 days.

Panama, 12,686 „ 57 „
Singapore, 11,521 „ 64 ,,

Proposed New Route 10,348 „ 44 „

A very large saving of time is, therefore, capable of being effected, and we hope,,

that the proposed scheme will be carried out; for quick communication with our

Australian colonies, that take 14i millions of our goods in the year, is of very great

importance both to us and to them. The island of Diego Garcia lies in 7° 30'

S. lat., about midway between the Mauritius and Ceylon. It is said to have a
well-sheltered harbour, and to be well adapted for a coaling station. The Austra-

lian colonies are ready to come forward with money to a large amount, if the home
government will organize the line. The Times thinks it is not too sanguine an

expectation to suppose that persons now living will perforin the distance between

London and Melbourne in a month of 31 days.
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Fraxcis' Ore Crusher.—Of our engravings, fig. 1 is a side elevation, and

rig. 2 is a transverse vertical section of this novel quartz-crushing apparatus. The

matters to be crushed and ground are placed in an annular or ring trough, resting

upon antifriction rollers, and made to revolve by means of an external ring of teeth,

in gear with a driving pinion. Inside the

Fio' - trough is a crushing roller, to the spindle of

which the requisite amount of crushing

pressure is applied by means of weighted

levers. As the trough is carried round, it

causes the rolling rotation of the internal

crushing roller. Mercury is placed in the

lower part of the trough, and water is sup-

plied to wash away the earthy matters as

they are crushed and ground. Mr. W.
Howie, of 45 Union Street, Glasgow, ex-

hibits one of these machines at work.

Railway Receipts and Expendi-
ture, 1855.—The receipts for the year on

8240 miles of railway in Great Britain and
Ireland amounted to £21,123,315

)
being at

the rate of .£2,507 per mile. The cost of

construction, working stock, &c, amounted
to £291,903,000, being at the rate of

£35,425 per mile. In 1854, 8028 miles

of railway were open, and produced in that

year £20,000,525, which was an increase

of 11 percent, over the receipts of 1853,
whilst the receipts of 1855 showed an in-

crease of 5'61 per cent, over those of

1854.

Frost's Bali.- float Cock.— This is a simple arrangement of cock for cisterns,

and is not likely to get soon out of order. The figure represents the cock in vertical

section, with the float lever broken away. A
conical valve is used, opening upwards into the

water supply pipe. The three-winged spindle

of this valve projects below the mouth of the

cock, and is acted upon by a curved incline or

eccentric upon the float lever. The float lever

turns on a joint immediately below, and in a

line with the axis of the valve, and, as the

hall descends, the eccentric piece on the lever

lifts the valve, which falls by its own weight,

and by the pressure of the water, as the bait

rises on the cistern becoming full.

Jamaica Lithographic Stone.— Ex-
tensive quarries of lithographic stone have

recently been discovered on the Belvidere

estate, in the parish of St. George, Jamaica
—the property of Captain Waddell of the

third West India Regiment. This stone, of

which we have some specimens before us, is

considered by lithographers here to be quite

equal in quality to the best stone now in use.

A company is in the process of formation for

the purpuse of rendering the stone com-
mercially available. It is said to exist in

1 1 iv quantities and various qualities, the common kind being eminently suited for
architectural and decorative purposes. Mr. Lewis of Kingston states that, in his

opinion, there are fully one thousand tons of the stone tying on the surface all

rc.uly lor shipment. The smallest and most inferior portions of the greyish-blue

lias are adapted for the manufacture of a cement, which sets readily under water.

From this accessibility, and from its being but three or four miles from a shipping

port, this newly-discovered material may soon be expected to compete in tins

couutry with stone for which Bavaria has so long held the chief monopoly.

PROVISIONAL PROTECTIONS FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

C53- When (he city or town is not mentioned, London is to be understood.

Recorded January 17, 1856.

131. John Piatt and John Whitaker, Oldham—Improvements in machinery or apparalua
for doubling or twining yarns or threads, parts of which improvements are also
applicable to mules for spinning.

Recorded March 28.

745. Joseph Webber, Torquay, Devonshire -Improvements in generating steam.
746. John Charritie, Cannon-street and William Smith, 10 Salisbury street, Adelphi—

Improvements in the manufacture of small shot.—(Communication.)
747. James Harrison, Geelong, Victoria—Invention for producing cold by the evapora-

tion of volatile liquids in vacuo, the condensation of their vapours by pressure,
and the continued re-evaporation and recondensation of the same materials.

74S. Samuel Getley, 6 Ivy-street, Birkenhead—Improvements in supplying and draw-
ing water to and from cisterns.

749. James Harrison, Geelong, Victoria— Invention of distilling or evaporating in
vacuo, condensing the vapour by pressure, and economising heat.

750. Alfred Trueman, Swansea—Improvements in treating argentiferous regulus.
751. Alfred V. Newton, 66 Chancery-lane—An improved air engine for producing motive

power by heated air.—(Communication from J. Ericsson, New York.)

Recorded March 29.

752. Alexander Sands, Manchester—Improvements in securing rails in railway chairs,

and in the construction of railway chairs.

753. Charles W. Williams, Liverpool— Improvements in the application of air-propel-

ling or exhausting apparatus for ventilating, and like purposes, on board steam
vessels.

754. John Swyney, Massachusetts, U.S.—Improvements in breech- loading magazine
fire-arms.

755. Francis Puis, Soho-square—Improvements in galvanic batteries.

756. John J. Rippon, Oakenshaw Print Works, near Accrington, Lancashire—An im-
provement or improvements in rollers or cylinders for printing fabrics.

757. Robert Powell, 2 Peter's-place, St. Martin's-lane—Invention of a new method ol

making up cotton, linen, silk, woollen, and other textile fabrics, whether water-
proofed or not, into wearing apparel, horse-clothing, tents, tilts, and all other
articles or things for which such fabrics are used, by which method the article or

thing, when made up and worn, is perfectly ventilated.

758. James Eives, 17 Cornhill—Inventiou of anew mode of preparing fibres from plants.
—(Communication.)

759- William Muschamp, Tyne Paper-mill Company, Gateshead—An improvement in

the manufacture of paper, in order to render the same waterproof.

760. Captain Herbert N. Penrice, Newcastle-upon-Tyne—Improvements in machinery
for driving galleries through rock and other strata.

761. John M'Lean, Glasgow—Improvements in treating or preparing textile fabrics and
materials for increasing the density thereof.

7G2. Charles B. Normand, Havre, France—Improvements in steam-boih'rs, in apparatus
for applving heat to steam-boilers, and economising heat of furnaces.

763. William Nimmo, Pendleton, Lancashire—Improvements in the manufacture oi

textile fabrics.

764. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris—Certain improvements
in steam-boilers.—(Communication.)

765. Adolphe Guido, Versailles, France—Improvements in cleansing, washing, and
scouring wool and woollen fabrics and yarns.

766. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris— Invention of a new
compound of inflammable materials for the purpose of lighting fires in grates,

stoves, furnaces, or other fire-places.—(Communication.)

7G7- Charles D. Gardissal, 10 Bedford-street, Strand—Au improvement in screw stop-

valves.—(Communication.)

772.

773,

775

776,

777.

778,

779,

780,

781,

782.

7S3,

784.

7^5

Recorded March 31.

James Hicks, Piddle Trenthide, Dorsetshire—Improvements in stoves.

Benjamin Looker the younger, Kingston-upon-Thames—An improved mark or

indicator to be let or fixed into the ground in burial-grounds and otlmr place*.

Charles Jean le Melorel de la Haichois, Paris, and 4 South-street, Finsbury—Cer-

tain improvements in paving
Henry Henderson, Glasgow—Improvements in stop-cocks or valves.

Charles Parker, Dundee—Improvements in machinery or apparatus for winding
yarns or threads.

Thomas W. Burrell, Fareham, Hants—Improvements in machinery for obtaining

power by water.—(Communication.)
Henry Cornforth, Birmingham—A new or improved manufacture of plated teapots

and coffee-pots, and other vessels and articles of like manufacture.
Alexander Prince, 4 Trafalgar-square, Charing-cross—Improvements in steel pens,

for regulating the elasticity thereof.—(Communication.)
George T. Smith, Northampton, and Joel Watts, Battersea—An improved lubri-

cator.

Allred V. Newton, 66 Chancery-lane—Improved machinery for folding paper.—
(Communication.)

Recorded April L
Joseph Bentley, Liverpool—Improvements in breech-loading fire-arms, and in the

cartridges to be used therewith.
Charles Baptiste, Toulouse, France—Improvements in machines for manufac-

turing tenons and mortises.—(Partly a communication from Pierre Mayben,
Toulouse, France.)

James Ashton, Hyde Corn Mills, Hyde, Cheshire—Improvements in machinery
or apparatus for bruising or breaking grain or other matters preparatory to

grinding.
Alfred Southam, Samuel Stead, and James Martin, all of Manchester—Invention

for separating or recovering the vegetable substances from mixed fabrics, and
rendering the same vegetable substances again available for manufacturing
purposes.

Armand L. A. Herbelot, Paris—Invention of a new method of obtaining a continual
motive power.

Etienne Laporte, Paris—Invention of the application of certain new materials in

the manufacture of bougies, candles, and other similar articles.
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7SS. John Gray, Peckham, Surrey—Improvements in steam-boilers, furnaces, and fire-

bars.

7S7. Alfred V. Newton, 66 Chancery-lane—Improved apparatus for ascertaining gra-

dients.—(Communication.)
7SS. William Roberts, Millwall, Poplar—Improvements in the construction of pumps.

7S9- John Paterson, Linlithgow—Improvements in the manufacture of paper.

Recorded April 2.

790. Frederick Grice, West Bromwicb, Staffordshire—New or improved machinery for

the manufacture of bolts, rivets, spikes, screw blanks, and nuts.

791. Frances Yonn^r, Norwich—An improved two-wheeled open vehicle or carriage.

792. Richard Roberts, Manchester—Improvements in omnibuses and other passenger
carriages.

793. Peter M'Gregor, Falcon Work=, Manchester, and Thomas Marquis, Himcoat, near
Accrington, Lancashire—Certain improvements in the machines for spinning

called.
u throstles.''

794. James S. Cottrill, Great Lever, near Bolton—Improvements in presses.

795. Charles Ellis, Stockport—Certain improvements in machinery or apparatus for

spinning and doubling cotton and other fibrous substances.

796- George B. Galloway, 42 Basinghall-street, late of Chili, South America—Improve-
ments in propelling vessels.

797. Lodowiska Bonuard, Tottenham-conrt-road—Improvements in collapsible or folding

hats and bonnets, and in flexible articles to be applied to other coverings for the

head.—(Communication from his father, Jean B. Bonnard, Paris.)

79S. George Gwynne, Trafalgar-square— Improvements in treating fatty, oily, and
greasy bodies.

799. Henry G. Hine, Brecknock-street, Camden-town—Improvements in children's and
invalids* carriages, called " perambulators."

S00- Henry Smith, Lee, Kent—Invention of apparatus for cleaning and polishing hoots

and shoes.

SOI. James Samuel, Great George-street, Westminster, and John Nicholson, Bow, Mid-
dlesex—Improvements in steam and other vapour engines.

802. Alfred V. Newton, 66 Chancery-lane—Improvements in the construction of rotary

steam-engines, applicable in part to pumps for raising and forciug fluids.—(Com-
munication from John Broughton, Chicago, U.S.)

Recorded April 3.

803. William Jenkins, Neath Ahbey, Glamorganshire—A new and improved method of

manufacturing copper rollers for calico printing.

804. Edmund A. Pontifex, Shoe-lane, and William Needham, Vauxhall—Improvements
in the manufacture of preparations or primings used for preparing canvas, wood,
or other material for the reception of pigments or colours.

805. Charles C. Smith, Wolverhampton—A new or improved method of working brakes
for stopping machinery used for raising coals and minerals, and for stopping
steam engines and other motive power engines.

806. William Billinton, Great George-street—Improvements in strengthening and pre-
serving wood and timber.

807. Henry R. Abraham, Essex House, Barnes, Surrey—Improvements in passenger,
exhibition, or delivery tickets or checks, and in the method of indicating and
recording passenger traffic, or delivery of goods, and in the machines used as
tell-tales for such purposes.

80S. Thomas White, Jan., Portsmouth—Improvements in slips and ways for receiving
ships or vessels requiring repair, and for apparatus to be used for hauling up
ships or vessels.

£09. Frederick W. Kitson, Leeds— Improvements in the manufacture of railway
wheels.

810. John H. Glassford, Glasgow—Improvements in the production or preparation of

printing surfaces.

811. James Bannehr, Exeter—An improvement in manufacturing or preparing paper
for, and in mounting copies of, written documents thereon.

812. John Fernie, Forrester- street, Derby— Improvements in hoists by combining
steam and a hydraulic column.

Recorded April 4.

S13. Paul E. Chanpnis, 69 Fleet-street—Improvements in looking-glasses to render them
double- reflective.

814. Robert Halliwell, Bolton-le-Moors—Certain improvements in the machines for

spinning, called " self-acting mules."
815. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris—Invention of the treat-

ment or preparation of fabrics or textile materials to be dyed or printed.—(Com-
munication.)

816. Samuel Fisher, Birmingham—Improvements in the manufacture of anchors, shaft-

ing for mill and engine purposes, axles, cranks, and spindles, and in the furnaces
or muffles used in the said manufacture.

817. John Roberts, Upnor, Kent—Improvements in the manufacture of ornamental
tiles.

818- Charles W. Ramie, 73 Denbigh-street, Pimlico—Improvements in constructing the
permanent way3 of railways.

819. George T. Bousfield, Sussex-place, Loughborough-road, Brixton—Improvements in

moulding planes.—(Communication.)

Recorded April 5.

821. James Jones, Warrington, Lancashire—Improvements in railway chairs, and in
the method of securing the railB to the same.

822. James Hogg, South Blacket-place, and John Napier, East Sciennes-street, Edin-
burgh—Improvements in stereotyping.

823. Obed Blake, Blackwall—Improvements in the manufacture of glass.

824. Benjamin Kisch, Kennington, Surrey—An apparatus for containing an arrange-
ment of cards or papers for selection.—(Communication.)

825. James Webster, Birmingham—A new or improved elastic metallic tube, and the
method of manufacturing the same.

826. Thomas R. Whitehead, Manchester—Improvements in garments or apparatus to

be used for sustaining the human body in water, or for acquiring the art of
swimming.

827. Julian Bernard, Albany, Piccadilly—Improvements in machinery or apparatus
employed for manufacturing or making boots and shoes, or other coverings for

the feet.

82S. Edward Martin, Oxford—An improved leg guard.
8B9. Henry T. Sturley, Church-street, South-Lynn, Norfolk—An improved compound

or breakfast mixture.
830. Arnold Morton, Wakefield—Improvements in the manufacture of paints, and pig-

ments.
801. William P. Maddlson, Barnsley, Yorkshire—An improved telegraph or apparatus

for the transmission of signals.
832. William H. Moore, Wenlock-place, City-road—An improvement in the manufac-

ture of candles.
833. Frederick G. Underhay, Well's-street, Gray's-inn-voad—Improvements in appa-

ratus for drawing off water.

SSi. Henry Craigie, Edinburgh—Improvements in heating apartments where gas and
water are used.

635. Joseph Betteley, Liverpool—Improvements in the manufacture of iron for knees
for ships or other purposes.

Recorded April 7.

S37. Jacob Smith, Union-court, Old Broad-street, and John Luntley, New Broad-street-

court—Invention tor treating the sunflower plant to render its fibres applicable

to the manufacture of textile fabrics, paper, yarn, coidage, &c.
John Leigh, Manchester—Invention for the use or application of a certain sub-

stance or substances in the sizeing, stiffening, or otherwise preparing cotton,

linen, or other yarns and woven fabrics.

Ephraim Morris, Bergen, Hudson, New Jersey, U.S.—Improved machinery for

raising and lowering weights.
William E. Newton, 66 C baneery-lane—An improved construction of furnace for

the manufacture of glass.—(Communication.)
Charles D. Gardissal, Bedford-street, Strand, and Paris—Invention for preparing

various resins, and combining them with oils and fatty matters for manufactur-
ing candles thereof.— (Communication.)

Arnold Morton, Wakefield—Improvements in the manufacture of paper-hangings
for decorative purposes.

William Terry, Birmingham—Improvements in breech-loading fire-arms.

William C. Fuller, Rucklersbury, Cheapside—Improvements in constructing and
adapting india-rubber as tyres for wheels.

John Adams, Grosvenor street, Leicestershire—Improvements in knitting ma-
chinery.

William H. Gauntlett, near Middlesbro'-on-Tees—Improvements in thermometric
apparatus.

John Graves, City, and William F. I-Ienson, Hampstead—Improvements in lu-

bricating carriage and other axles.

Recorded April 8.

Stephen J. Gold, Newhaven, Connecticut, U.S.—An improvement in apparatus for

warming buildings by steam.
John C. Bowser, Queen' s-terrace, St. John's Wood—Improvements in glove fast-

enings.
Alexander C. L. Devaux, King William-street—Improvements in the construction

and the fitting up of granaries.

William E. Newton, 66 Chancery-lane—Improvements in the process of manufac-
turing steel, and carbonizing iron and the ores thereof in the said manufacture.
—(Communication.)

William J. Curtis, Sebbon-street, Islington-Improvements in lubricating the
axles of locomotive engines, and of carriages on railways.

James A. Ransome and George A. Biddell, Ipswich—Improvements in the manu-
facture of railway bars and flanch bearers of railway crossings.

John Brooke, Crescent, Jewin-street—Improvements in lift-pumps.

838.

S39.

810.

841.

842,

S*3,

844.

845.

S4G.

847.

848.

849,

850.

851

852.

853.

854,

855.

S30

857,

Recorded April 9,

John Gedge, Wellington-street South, Strand—Improvements in the treatment
or preparation of leather, and in the manufacture of articles composed thereof.

—(Communication.)
Joseph R. Whitgreave, Rugeley, Staffordshire—Improvements in the arrangement

and construction of locomotive engines.

Henry Laxton, Arundel-street, Strand—A new and improved apparatus for in-

creasing the buoyancy of ships and other vessels.—(Communication.)
858. Richard Chrimes, Rotherham—Improvements in buffers, and other springs for

railway and other carriages.

859. John Armour, Renfrew—Improvements in bleaching textile fabrics and materials.

860. George F. Morrell, Fleet-street—Improvements in the manufacture of railway
chairs.

Recorded April 10.

861. Henry Laxton, Arundel-street, Strand—An improved mode of adjusting circular

saws.—(Communication.)
863. Alfred V. Newton, 66 Chancery-lane—Improvements in the means of attaching

together or securing sheets or pieces of paper or manuscript documents.—(Com-
munication.)

8G4. Walter Hall, Erith, Kent—A method of stopping or retarding the way of ships

and vessels, in order to prevent collisions and otherwise,

865. George Homfray, Ruabon, Denbighshire—An improvement in furnaces.

Recorded April 11.

866. Henry Henderson, Glasgow—Improvements in water-closets.

8G7. Thomas W. Makin, Longsight, near Manchester, and John Barnsley, Stockport,

Cheshire—Improvements in machinery or apparatus for embossing moire
-

an-

tique water on all kinds of woven fabrics.

869. James Burnside, Henry-street, Sunderland—Improvements in apparatus for pro-

pelling and steering ships and boats.

870. Peter Armand le Comte de Fontaine-Moreau, Paris, and 4 South-street, Finsbnry

—

An improved apparatus for measuring the speed of currents of air and water.

—

(Communication.)
871. George Jackson, Bilstone, Staffordshire—A new or improved steam boiler, to be

heated by the waste heat of puddling or mill furnaces.

872. Hubert Davis, 267 Oxford-street—Improvements in the construction of tobacco-pipe

stems,
873. Antoine Perpigna, Paris—Improvements in the manufacture of coke.—(Communi-

cation.)

Recorded April 12.

874. James Nash, Manchester—Improvements in the fusible plugs and furnaces of

steam-boilers.

875. Ludwig Schultz, Green-street, Stepney—Improvements in obtaining photographic
pictures upon paper, glass, metal, plates, and other fibrous substances.

876. Robert S. Newall, Gateshead-upon-Tyne, Durham—Improvements in telegraphic

insulators.

877. William B. Flint, Birmingham—Certain improvements in fasteners for shutters,

windows, doors, and such like purposes, and which said fastening is also appli-

cable to the coupling of railway carriages and trucks, and other useful purposes.

878. Francisco Nuibo y Pedros, Paris, and 4 South-street, Finsbury—Invention of a new
motive power.

879. Robert B. Lindsay, Poplar—An improvement in removing the scaleor deposit from
tubular flues of steam boilers.

Recorded April 14.

880. Edwin Heywood, Sutton, near Keighley, Yorkshire—Improvements in fixing appa-

ratus for generating steam, whereby smoke will be prevented or consumed, and
fuel economised.

881. George and Charles Braden, Sharp's-alley—Improvements in the manufacture of
show tablets for advertising purposes.

892. Patrick Robertson, Shawlands Hill, Renfrewshire—Improvements in power-loom
weaving.
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883. John Symonds and Thomas M. Fell, Millwall, Poplar—Certain improvements in

the reduction of gold, silver, and other ores.

884. Robert Richardson/Great George-street, Westminster—Improvements in railway

switches.

885. George Davies, Serle-strcet, Lincoln's-inn—Improvements in the method of sol-

dering or uniting cast-iron.—(Communication.)

88G. Louis P. Coulon, Paris, and 4 South-street, Finsbury—Invention of a new type-

distributing and composing machine.—(Communication.)
887. Jesse Bridgwood, Btirslem, Staffordshire—An improvement in the manufacture of

china and earthenware plug wash-hand basins.—(Communication.)

8S8. Joseph Barrans, New Cross, Deptford, Kent—Improvements in constructing steam-

engines.

8^9. Samuel C. Lister, Bradford—Improvements in spinning,

890. William Warren, Northampton-park, and Warren De la Rue, Bunhill-row—An
improvement in the manufacture of envelopes.

891. Samuel C. Lister, Bradford—Improvements in weaving.

892. Leonard Kaberry and Aaron Horsefield, Rochdale—Improvements in moulding for

casting certain parts of machinery used in the preparation and spinning of cotton

and other fibrous materials.

893. Alfred V. Newton, 66 Chancery-lane—Improved machinery for felting hat bodies.

—(Communication.)
894. Alfred V. Newton, 66 Chancery-lane—An improved mode of constructing grate-

bars.—(Communication from John Real, Andrew D. Melick, and Theodore de

Witt, New York.)

Recorded April 15.

895. Hugo F. Forbes, Park-place, Regent's-park—Improvements in breech-loading fire-

arms and ordnance, and in projectiles used therewith.

896. William H. Olley, 2 Brabant-court, Philpot-lane—Invention for taking photographic

impressions or pictures of microscopic objects by reflection, such reflection being

effected by the combined aid of the microscope and camera obscura and camera
lucida, or other reflectors that may be employed in place of the latter.

897. William Smith, Aston, near Birmingham—Improvements in the manufacture of

steel wire for musical and other purposes.

8r-8. Thomas Jeffries, Rending, Berkshire— Improvements in cooking-stoves.

899, Edmund R. Southby, Bulford, Amesbury, Wiltshire—An improvement in coating

iron with copper.

901. Joseph Demain, Markington, Yorkshire—An improvement in connecting railway
carriages.

902. William Fuller, Jermyn-street—Improvements in ice pails.

Recorded April 16.

903. William Routledgo, Salford—Improvements in the construction of steam engine
and other boilers to prevent explosions.

904. Edwin N. Norminton, 12 Charrington-strect, St. Pancras— Invention for the manu-
facturing of railway grease for the cleansing and reman u factoring of old used
dirty railway grease or greases, for the cleansing and remanufaciuring of old

dirty cotton waste, tow, or any textile fabric.

905. Frederick Priestley, Cleveland-street, Fitzroy-square—Improvements in piano-

fortes.

t)06. David B- White, Newcastle-upon-Tyne— An improvement or improvements in

cylinder pistons or plungers.

907. Thomas Mellowdew and John Duxbury, Oldham—Improvements in shuttles for

weaving.
90S. Alfred V. Newton, 66 Chnncery-l.ine—Improvements in fire-arms and powdcr-

flnsks.—(Communication from Colonel Sam Colt.)

909. William E. Newton, 66 Chancery-lane—Improved apparatus for raising sunken
vessels and increasing the buoyancy of floating vessels.—(Communication from
Thomas Bell, New-York, U.S.)

910. John H.Johnson, 47 Lincoln's-inn-fielils, and Glasgow—Improvements in cleansing

and hulling grain and seeds, and in the machinery or apparatus employed therein.

—(Communication from Charles T. Laborey, Paris.)

911. William Armitage and Henry Lee, Farnley Iron Works, near Leeds—An improve-
ment in the manufacture of iron.

912. William Little, Strand—Improvements in lamps for burning paraffinc and bitumi-
nous oils or naphthas.

913. William Wilkinson, Hull—Improvements in steam engines.

Recorded April 17.

914. Charles TInlme, Samuel Ivors, and John Yardley, Farnworth, Lancashire—Certain
improvements in power-looms for weaving.

915. Henry Y. D. Scott, Broinpton Barracks, Chatham—An improved mode of manu-
facturing cement.

916. John II. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in the
manufacture of tyres.—'Communication from Messrs. Jackson Brothers, Petin,

Gaudet, & Co., Rive de Gier, France.)

917. Lianna Mesuro, Billericay, Essex—An improvement in watches.

9IS. Samuel Eyre, Bouverie-street—An improved application of portable mirror.

919. John Luntley, Broad-street—Invention of a new fabric or new fabrics suitable for

wearing apparel, and other purposes to which textile fabrics are applicable.

920. John S. Wright, Birmingham—Improvements in the construction and ornamenta-
tion of belt or band fastenings.

Recorded April 18.

921. George Lurig, Adelebson, Hanover—Improvements in the process of manufacturing
saltpetre.

922. William Westley, Willington, Derbyshire—A new or improved nail or spike.

923. William Tytherleigh, Birmingham—A new or improved method of coating or
covering iron or articles of iron with copper or alloys of copper.

924. John Maish, Burnt Tree, near Dudley, Worcestershire—Improvements in fire-

grates.

925. William Budden, Ipswich—An improved method of preparing cheques, invoices,

and other papers, so that they may be readily separated from their counterparts.
926. Charles F. Stansbury, 67 Gracechurch-street—An improved mode of splicing and

fastening the adjacent ends of the rails of a railway track.—(Communication.)
927. Thomas Hollingworth, Turkey Mill, near Maidstone—Improved machinery for

dusiing or cleaning rags.

928. Uriah Scott, Camden-town—Improvements in metal fittings for furniture.
929. Edward V. Gardner, 24 Norfolk-street, Middlesex Hospital—Improvements in

furnaces.

930. Thomas Walker, Birmingham—Improvements in governors or regulators of steam
and other motive power engines.

931. George Thompson, Marchmont-street, Russell-square—Improvements in instru-
ments or apparatus used in drawing or marking with crayon, " black-lead," or
other such materials.

932. Julius Jeffreys, Kingston-hill, Surrey—Improvements in instruments for aiding
respiration.

933. Peter W. Barlow, Great George-street—An improvement in seasoning timber.
934. Josiah G. Jennings, Great Charlotte-street, Blacktriars-road, Surrey—Improve-

ments in pumps.

935.

937.

938.

939.

940.

941.

942.

943.

944.

946.

947.

948.

950.

951.

95B.

953.

955.

956.

957.

95S.

980,

962,

964,

966.

972,

974.

976.

B7S

Recorded April 19.

Claude Moret, Paris, and 4 South-street, Finsbury—Improvements in rotatory
steam engines.

Thomas Blackburn, Brighouse, Yorkshire—Improvements in preparing for spin-
ning cotton waste ttnd silk waste.

Edmund Hunt, 31 Walnut Tree-walk, St. Mary, Lambeth, Surrey—Improvements
in Hansom cabs and similar vehicles, parts of which improvements are also
applicable to other carriages.

Charles F. Stansbury, 67 Gracechurch-street—Invention of a new instrument for

determining the position and hearing of ships at sea.—(Communication.)
William Adkins, Birmingham—Invention for measuring fabrics, which he pro-

poses designating the automaton measure] 1

, or draper's assistant.

Thomas Wilkes, Birmingham—A new or improved method of manufacturing
tubes of copper and alloys of copper.

William J. J. Varillat, Rouen, France—Improvements in the apparatus for the
extraction of colouring, tanning, and saccharine matters from vegetable sub-
stances.

Robert Hazard, 1 Thanett-place, Strand—Invention of a heat extractor for extract-
ing the heat from the smoke or heated gases in its passage from boilers, stoves,

or furnaces to the chimney, and rendering the economised heat available for

drying and warming purposes.
Abram Longbottom, Moorgate-street, London, and Baltimore, U.S.— Improved

means of lighting and ventilating mines.
Francois J. Bouwens, Maliues, Belgium—A new rotative steam-engine.

Recorded April 21.

Patrick Heyns, Poplar—Improvements in railway wheels.
James Nasmyth, Paticroft, near Manchester, and Herbert Minton, Stoke-upon-

Trent, Staffordshire—Certain improvements in machinery or apparatus employed
in manufacturing tiles, bricks, and other articles from pulverized clay.

Samuel Mellor, Salford, and Thomas Young, Manchester—Certain improvements
in machinery for supplying water to steam boilers.

Jules Dortet, Paris—An improved padlock.
William Owen, Lincoln's-inn-fields—Improvements in the modes of attaching but-

tons to wearing apparel.
Joseph A. M. T. Chamber, Paris—Improvements in fire-places.

William Maugham, I fie Id-terrace, Stockwell—An improvement in the preparation
or manufacture of starch.

James Hansor, 2 Portland-place, Wandsworth-road, Surrey— Improvements in the
manufacture of illuminating gas.

Recorded April 22.

William J. Cantello, Southwark—Improvements in the preservation of vegetable
matters.

John T. Stroud, Birnrngham—Improvements in stop-cocks or taps, for regulating
or cutting off the passage of gas to combined gas-burners.

Alexander Symons, George- street, Mansion House, and Edward Burgess, Clerken-
well-green— Improvements in instruments for ascertaining and indicating heat,

and also in the parts for making and breaking contact in electric circuits used
therewith.

Alexander Symons, George-street, Mansion-house, and Edward Burgess, Clerken.
well-green—Improvements in apparatus for producing alarums to indicate bur-
glary by means of electricity.

Alfred V. Newton, 66 Chancery-lane—A new method of obtaining purified oil from
coal, shale, and other bituminous substances.—(Communication trom Alfred E.
Beach, New York.)

William Smith, Woolston, Fenny Stratford— Improvements in cnnslructing and
applying windlasses for working ploughs and other agricultural implements.

David Lloyd, Ebbw Vale Iron Works, South Wales—Improvements in washing
minerals, coal, and ores.

Thomas E. Blackwell, 1 Cornwallis-grove, Clifton—An improvement in treating
water for the use of brewers.

Richard A. Broomar.. 166 Fleet-street—Improvements in or connected with centri-

fugal machinery.—(Communication.)

Recorded April 23.

George Forster, Standish, near Wigan, Lancashire—Certain improvements in the
arrangements of " trap-doors" or " air-doors," and their cases, in the workings
or passages in mines, whereby the efficient ventilation is maintained, which said

improvements are also applicable in other similar situations.

James Garnett, Low Moor, Clitheroe, Lancashire—Improvements in twisting,

winding, and reeling yarn, and in machinery or apparatus employed therein.

Thomas Squire, Latchford, Cheshire, and Charles F. Claus, of the same place-
Improvements in the manufacture of artificial manure.

William H. Batmain and Thomas Colby, St. Helen's, Lancashire—Improvements
in the manufacture of alkalies from their sulphates.

Peter Ward, Patent Alkali Works, St. Helen's, Lancashire—An improvement in

furnaces used in the manufacture of alkali.

tjgf Information as to any of tltese applications, and their progress, may be Jtad on appli-

cation to tlte Editor of this Journal.

DESIGNS FOR ARTICLES OF UTILITY.
Registered from May 6th to May 7th.

May 6th, 3833 John M. Butt & Co., Kingsholm Iron Works, Gloucester,—" Street
gully, or stench and sediment trap."

7th, 3834 Joseph Cliff, Wortley, near Leeds,—" Improved invert block for sewer
or conduit bottoms."

TO READERS AND CORRESPONDENTS.
Compass Callipers.—A correspondent wishes to avail himself of "J. C.'s" ingenious

little contrivance, as given at page 17 of the Practical Mechanic's Journal for April last.

We shall be glad if the inventor will name a maker of the instruments.

D. C, Plymouth.—We do not think that there is any novelty in his proposed plan of
ventilating mines.

P. A., Gravesend.—This shall appear next month.
A Reader.—There are many such domestic contrivances. See Eldridge's Machine,

page 68, vol. 6, Practical Mechanic's Journal; and the Catalogue of the Society of Arts
Exhibition for this year.

T. J. R., London.—His electro-magnetic queries will be best answered by any elemen-
tary work on the subject. If he cannot obtain what he wants from such a source, we will

help him. No such tube-drawing apparatus has come before us.
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POINTS IN THE LAW OF PATENTS.—INFRINGEMENTS.

By the Authors of the Patentee's Manual.

It is much less difficult to determine the question of the identity or

difference of alleged mechanical equivalents, than of chemical equiva-

lents. In mechanics it is easy, in most cases, to say beforehand what

will be the effect of substituting one mechanical power for another ; but

it is frequently impossible to foretell the effect of substituting one acid

for another, or one alkali for another. In Stevens v. Keating,* it was a

question whether the use of borax (a compound of boracic acid and soda)

was not an infringement of a patent, the specification of which claimed

the nse of acids and alkalis in the preparation of cements. Both Lord

Cottenham and Lord C. B. Pollock held that it was an infringement.

The case of Talbot v. Laroche deserves attentive study, for the ques-

tions raised in it as to the substitution of one chemical equivalent for

another. The plaintiff was the celebrated inventor of the photographic

process, for which he obtained a patent in 1841. The specification

claimed, amongst other things, the employment of gallic acid or tincture

of galls, in conjunction with a solution of silver, to render paper more

sensitive to the action of light ; and also the making visible photographic

images upon paper by washing them with liquids (meaning only, as

other parts of the specification showed, gallo-nitrate of silver), which act

upon those parts which have been previously acted on by light. Subse-

quently to the date of this patent, the collodion process was discovered,

and the defendant having practised it, the plaintiff brought this action,

alleging that this process was an illegal copy of his process. It was

argued by the defendant—Firstly, That the plaintiff had claimed only the

rendering of paper more sensitive to light; whereas collodion, the sub-

stance he employed, was a different thing, being a solution of gun-cotton

in ether. Secondly, That when the collodion was put into the camera, it

contained no gallic acid, a material essential to the plaintiff's process.

Thirdly, That in developing the image, he employed pyrogallic acid,

and not gallic acid. Several scientific persons gave evidence that col-

lodion was not only a different material from paper, calling into play

processes not needed when paper was employed, but that it possessed

peculiar photographic properties, as was proved by the fact, that no gallic

acid was required to render it sensitive, as in the case of paper ; also,

that pyrogallic acid was much more rapid in its action than gallic acid,

and that it was, in many respects, a different thing from gallic acid.

The questions submitted by the Judge to the jury upon this part of the

case were these :—Is the use of collodion with nitrate of silver and iodide

of potassium, the same as the use of paper prepared with nitrate of silver,

iodide of potassium, and gallic acid? Is pyrogallic acid the same as, or

a chemical equivalent for, gallo-nitrate of silver? The jury returned

a verdict implying that, in practising the collodion process, the defendant

had not infringed the plaintiff's process.

The difficulty that sometimes exists in determining whether one pro-

cess is distinct from, or is an illegal copy of another, is exemplified in the

history of the case of Heath v. TJmmn.

Under a patent for improvements in the manufacture of iron and steel,

the patentee claimed " the use of carburet of manganese in any process

whereby iron is converted into cast-steel;" and his specification stated,

that the invention consisted in adding from one to three per cent, of the

carburet to iron or blistered steel whilst in the crucible. The carburet

of manganese was separately prepared, by subjecting oxide of manganese

and carbonaceous matter to a strong heat, and the resulting carburet

was then added to the crucible, containing the metal to be converted

into cast-steel. Upon the trial of an action for an infringement, it ap-

peared that the defendant did not use any substance answering to the

description of carburet of manganese ; but he placed in the crucible, con-

No. IOOWVoI. IX.
« 2 W. P. C, 189.

taining the iron or blistered steel, some oxide of manganese and carbona-

ceous matter. These two substances would form, during the process of

conversion, and before actual union with the melted iron, carburet of

manganese in a state of fusion ; but the quantity of the carburet so formed

was less than one per cent, of the weight of iron in the crucible. It was

held by the Court of Exchequer, that since the defendant had not con-

templated the use of carburet of manganese, and had not known, prior to

the investigation that took place in consequence of the action, that the

result of his adding the oxide and carbon was to produce the carburet

—

since, moreover, the patentee had expressly stated his invention to be

the addition of the substance called carburet of manganese to the crucible,

there was no infringement on the part of the defendant, for there was no

imitation of the patentee's process behind a colourable variation. The

specification was construed as claiming the use of one particular combi-

nation of carbon and manganese, namely, the carburet of that metal ; and

a particular mode of using that combination, namely, by putting a certain

quantity by weight, in an unmelted state, into the crucible.

Heath v. Unioin subsequently went before the Court of Exchequer

Chamber. A majority of the Judges of that Court held that, inasmuch

as the plaintiff had not limited his claim to the particular mode of using

the carburet described in his specification, the defendant's process was

an infringement of the patented invention, since it effected the manufac-

ture of cast-steel by the employment of either carburet of manganese, or

a chemical equivalent. A minority of the Judges thought that the

defendant had not infringed the patent; for, though he had used a

chemical equivalent for the carburet of manganese—viz., its component

parts— it was not known at the date of the patent that such component

parts were equivalent to the carburet, in such special applications of it

as were described in the specification, and for the purposes there men-

tioned. Moreover, they thought that the defendant's process was an

improvement upon the plaintiffs, for the same quality of steel was made

at less expense, one crucible and one heating effecting the desired result.

When this extraordinary case came before the House of Lords, the

Judges were called upon to attend the argument, and give their opinions.

Eleven Judges attended, seven of whom concurred with the Court of

Exchequer Chamber, and four disagreed. Notwithstanding this large

majority, the two law Lords who heard the case (Lord Cranworth and

Lord Brougham) gave judgment for the plaintiff in error, thereby de-

ciding that Heath's patent had not been infringed. " I think," said

Lord Cranworth, " that the use of substances thus producing carburet of

manganese in a state of fusion was no violation of the patent. The

substance for the use of which, inter alia, the patent was granted was a

solid metallic substance, capable of being broken into fragments and

weighed, so that certain definite quantities might be put into the crucible

with the steel. There is no evidence whatever tending to prove, that,

at the date of the patent, it was known to persons acquainted with the

subject of manufacturing steel, that coal tar and oxide of manganese

would be a chemical equivalent for the carburet of manganese claimed

by Heath. Indeed it is obvious, that the discovery of such an equivalent

was made after the use of the carburet, as a distinct metallic substance,

had been some short time in operation. It was itself a most valuable

discovery, and would have legitimately formed the subject of a new

patent. The costly natm-e of the substance claimed in the patent might,

and probably would, have prevented its use altogether. And if, at the

date of the specification, it was known to Heath that, by the use of two

common substances, well known in commerce, more than one hundred-

fold cheaper than carburet of manganese, the same results precisely

would be obtained as by the use of that material, the specification would

have been bad, as not truly disclosing the invention. On the short

ground, therefore, that the invention claimed is for the use of a particular

metallic substance—viz., carburet of manganese in certain definite pro-

portions, according to the weight of the steel under fusion, and that no

such substance, nor any equivalent for it, known to be such at the date
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of the specification, was used by the defendant, I think that there wag

no evidence of infringement."

In the case of Stead v. Anderson,* Wilde, C. J., delivering the

judgment of the Court of Common Pleas, laid down the rule, that the

defendant's intention is immaterial in determining the question of in-

fringement, and remarked upon the judgment of the Court of Exchequer,

in the case of Heath v. Unwin, in these words :—" It may be observed

that, in the action of Heath v. Unwin, the Court of Exchequer seems to

have deemed it material to consider the intention of the defendant, in

determining whether he had infringed a patent. But, in that case, the

evidence negatived any such intention, and the other circumstances of

the case were not such as to show an infringement; so that there was

no evidence as to what the effect of such intention would be, and we

think it clear that the action is maintainable in respect of what the

defendant does, not what he intends."

In Muntz v. Foster,f it appeared that the plaintiffs invention consisted

in the making of ships' sheathing from an alloy of the purest copper and

the purest zinc that could be purchased in the market. The defendants,

who were sued for an infringement, alleged that their sheathing was

made of ordinary copper and zinc. It was proved that ordinary copper

would not produce the result, and be attended with the properties which

the plaintiff had taken out his patent for. It was, therefore, matter of

consideration for the jury, whether there had not been some contrivance

on the part of the defendants to give the copper the necessary degree of

purity, during the process of manufacture. " If it were so," said Tindal,

C. J., to the jury, " that would be a contrivance, and an evasion of the

direct letter and description in the patent. Although the patent de-

scribes the copper must be of the purest quality, yet, if persons could

take an inferior kind of copper, and by dressing it up, and by some par-

ticular way of melting and refining it, give it exactly the same effect as

the best kind of copper would have done, it must be for you to say

whether, in that case, they intended to imitate and evade the patent."

The making of ten tons of metal sheathing, apparently for sale, although

no sale was proved, was held to be an infringement.!

In the case of interfering patents, the following rule was laid down by

Pollock, C.B., in Lush v. Fox:%— " Whenever it appears that the use of

a prior patent invention would be an infringement of a subsequent patent,

the second patent cannot be sustained."

Palmer had a patent for improvements in the manufacture of candles,

and under this patent he made candles with plaited wicks, in the manner

described in the specification. On the trial of an action for an infringe-

ment, a candle with a plaited wick, made by the defendant, was produced

to the jury, as evidence that he had infringed the patent. It was held

that, as the patent was not for the candle itself, but for the mode of

manufacturing it, the mere production of a caudle similar to the plaintiff's

was no evidence that it had been made by his patented method. It

should have been shown how the candle had been made, seeing that it was

quito possible the same result had been produced by a different method.
||

If a patent is obtained for a general arrangement of parts, some old

and some new, the whole forming a new apparatus or machine, it is not

open to the public to select one of the new parts of such apparatus, and

apply it to a machine similar in object and construction to that for which

the patent was taken out. " In order to ascertain the novelty," said

Pollock, C.B., in the case of Smith v. Grand Junction Railway Company,*^

" you take the eutire invention, and if, in all its parts combined together,

it answers the purpose by the introduction of any new matter, by any

new combination, or by a new application, it is a novelty entitled to a

patent."

" In consideiing whether the invention is new," said Alderson, B., in

the same case, " the proper mode is to take the specification altogether,

and see whether the matter claimed as a ichole is new. Now the whole

* 2 W. P. C, 156. t 2 W. P. C, 101. 1

||
Palmer i: Wagstaff, 9 lixch. Rep, 4D1.

g Macr. Pat. Cases, 1G5.

f 5 lixch. Hep, 331.

which may be new, as claimed, may consist in some degree of old parts,

and in some degree of new parts. The question of novelty, however,

will depend on whether the whole taken together is new, though it may

in part consist of old parts, provided the patentee does not claim the old

parts, but only the combination of them, and the new. As to the in-

fringement, the question is altogether altered ; because, where the inven-

tion consists partly of what is old, and partly of what is new, the combi-

nation is the subject of the patent. Therefore, a person cannot infringe

that part of the patent which is old, because the public cannot be pre-

vented from using that which they had before used in that state. If the

invention consists of something new, and a combination of that with

what is old, then, if an individual takes for his own, and uses that which

is the new part of the patent, that is an infringement of it."

In the case of Sellers v. Dichenson,* Pollock, C. B., said—" The argu-

ment addressed to us was, that this is a patent for a combination of old

and new mechanism, and the defendant not having used the combination,

there can be no infringement. But that is not so. There may be an

infringement by using so much of a combination as is material, and it

would be a question for the jury, whether that used was not substantially

the same thing. I think it may be laid down as a general proposition,

that if a portion of a patent for a new arrangement of machinery is in

itself new and useful, and another person, for the purpose of producing

the same effect, uses that portion of the arrangement, and substitutes for

the other matters combined with it another mechanical equivalent, that

would be an infringement of the patent,"

On the trial of Muntz v. Foster, an action brought for the infringement

of a patent for an improved manufacture of metal plates for sheathing the

bottoms of ships—as already referred to— it appeared that the patentee

claimed the invention of an alloy of 60 per cent, of copper and 40 per cent,

of zinc—the copper and zinc being of the best quality—which alloy could

be rolled at a red heat into sheets, and furnished a sheathing for ships which

was more durable, under the corrosive action of salt water, than copper

sheathing ; whilst it oxydated sufficiently to keep the ship's bottom clean

from barnacles, and other things that impeded the ship's progress. A
patent bad been obtained in 1800, by one Collins, for an invention of a

preparation or application of sundry articles or materials, to be used chiefly

for the preservation of shipping or marine purposes, the specification of

which described, amongst other things, a mixture of 100 parts copper and

80 parts zinc

—

i. e., 55| per cent, of copper and 44J per cent, of zinc

—

which was to be extended into proper form by rolling. The two inven-

tions, on their faces, seemed to be substantially the same ; but the fol-

lowing arguments were used to prove a difference. Collins stated that

other metallic substances might be added to the alloy compounded of

copper and zinc ; whereas Muntz alleged that foreign ingredients would

destroy the value of his composition. Collins stated that a good compo-

sition might be made of 55 J per cent, of copper and 44J per cent, of zinc;

whereas Muntz alleged, that 60 per cent, of copper and 40 per cent, of

zinc were the precise proportions required to produce the best metal for

sheathing, and that a variation of one or two parts of copper or zinc, on

one side or the other, made a very material difference in the result.

Again, it was alleged on the part of Muntz, that, at the time of Collins'

invention, neither copper nor zinc existed of the purity required for the

successful production of an alloy as suitable as Muntz's for ship-sheath-

ing; and that before his invention it was not possible to obtain a metal

which would roll hot or cold, and could, at the same time, serve for

sheathing. The defendants alleged, that the sheathing made by them

was the result of following the directions of Collins' specification. Lord

Lyndhurst, hearing an appeal from one of the Vice-Chancellor's orders,

said he was satisfied that the object could not be accomplished by uniting

ordinary copper and zinc according to Collins' process. The defendants

must, therefore, have originally used not the ordinary, but Uie purest

* 5 Excli. Rep, 312.
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quality of the two metals, or that they must have purified them in the

course of the process, by some mode not suggested in Collins' specifica-

tion. In one case, the invasion of Muntz' invention was plain and direct

;

in the other, it was colourable and indirect. Furthermore, witnesses

stated that no person could make the compound material by following

Collins' directions. The jury found a verdict for the plaintiff, the Judge

having taken a favourable view of Muntz' case in his address to the

jury, in the course of which he made many questionable remarks, to

which exceptions were taken, but the litigation was compromised. Our

opinion is, that, if the objections to the patent bad been fully considered,

it would have broken down. It seems clear, however, that Muntz' in-

vention was, if new, a patentable manufacture.

MECHANICAL NOTES FROM AMERICA.

DEAKE'S GAS ENGINE BCEGESS' PAINT SANDEE CI.AEk's FURNACE
EEGULATOR.

The American Institute of New York, one of the oldest, and, next to

the Franklin Institute of Philadelphia, the most important association in

America for the promotion either of agriculture or the mechanical arts,

held its last annual fair in the Crystal Palace. Among the large number

of Dovel inventions there exhibited, one by Dr. Alfred Drake of Phila-

delphia, termed the " Ignition gas engine," attracted considerable atten-

tion, although it was very rarely in operation. The engine, a fair-sized

but somewhat rough-looking affair, is still idly remaining in the building,

a disposition of the property which seems to indicate that but small value

is attached to the invention by its proprietors. Still the experiment has

been evidently expensive, and it may be of service in showing the actual

progress of gas motive power engineering at this date.

The piston of this engine is impelled by the explosive force of gas.

The precise definition of the term explosion may not be fully met in this

case ; it is intended to mean either the expansion, or the tendency to ex-

pand, exhibited by a gaseous mixture when burnt. Combustible gases

or combustible vapours will explode when mingled with from one to

fifteen times their weight of atmospheric air; but Dr. Drake finds, by
experiment, that a mixture of about nine parts air to one of common coal

gas makes the most desirable mixture, where such gas can be readily

obtained. In the exhibition referred to, gas was taken from the street

mains, and mingled in proportions controlled by a valve. The engine

was originally designed to work double-acting, and it resembles, in its

general appearance, a common horizontal stationary steam engine with-

out a boiler; but, during the only period in which the writer has seen

it in operation, it was worked single-acting, the valves at one end of

the cylinder being secured, and the atmosphere allowed to flow in and

out at pleasure. At the other end the mixture was allowed to enter

during a portion of the stroke, and then, by its violent expansion, it

generated sufficient momentum in the fly-wheel to carry it through a

complete revolution. There were no indications that any brake or other

assistance had ever been applied, nor were there any accurate means of

measuring the quantum of gas consnmed. The engine was run at

intervals of some fifteen minutes each for about two hours.

The diameter of the cylinder is 16 inches, the stroke of the piston 18

inches. The mixture of carburetted hydrogen and air, both at atmo-

spheric pressure, was allowed to flow in until about one-third of the

stroke was performed. The induction valve was then closed, and the

contents fired, an operation which was generally accompanied by a

plainly sensible concussion. At or near the end of the stroke, the

eduction valve opened, and, as arranged in this instance, the contents

were discharged freely into the air of the apartment, there being no

exhaust pipe to conduct the sickly odorous, but not very offensive pro-

ducts of combustion to the exterior of the building. The pressure at the

end of the stroke was generally sufficient to induce a smart puff on the

opening of the eduction valve, and when worked rapidly, the pent-up

fluid escaped with sufficient force to cause a tolerably loud cough, like a

high pressure steam engine. It must be recollected that the expansion

produced by burning gas under such circumstances is due entirely to the

heat, and not to any permanent change of volume. A permanent change

does, in fact, take place, but in the wrong direction, as the combustion

produces carbonic acid gas and water, which are each denser at the same

temperature than the mixture supplied.

The total amount of power developed by the apparatus worked in the

manner described, may be inferred from the fact, that the engine

reached, and maintained pretty steadily, a velocity of about sixty revo-

lutions per minute.

The great practical difficulty under which the machine labours, is the

absorption of the heat by the metal. If a material perfectly non-con-

ducting could be employed, the temperature of the confined flame would

diminish only by the amount due to its expansion ; but this being im-

possible, it imparts its high temperature rapidly to the metal, thereby

losing its tension, and engendering a heat in the latter which threatens

the destruction of the whole, unless means be taken to convey it away.

The inventor of this engine provides for the absorption of the excess,

by enclosing the cylinder in a water jacket, and also by making the

piston and piston-rod hollow, and circulating water through the whole,

by means of a flexible pipe attached to the cross-head.

It is certainly very desirable to perfect, if possible, so convenient a

motor as an efficient gas engine would undoubtedly prove for some
uses. The inventor asserts, that the vapour of any of the hydro-carbons,

such as camphine, alcohol, or spirits of turpentine, may be fired and

worked in all respects like the illuminating gas described. The firing or

ignition of the gas with certainty, at the proper moment, is one of the most

prominent, and, perhaps, the only really novel feature about the engine.

It is this, in fact, which gives it the distinctive name by which it is

invariably styled, that of the " ignition gas engine." Judging it to be

impracticable, from the failure of various methods tried by other inven-

tors, to communicate naked fire in any form to the gaseous contents, Dr.

Drake finds it possible to communicate sufficient heat through a thin

wall of metal. Platinum corrodes very rapidly when thus heated, and
the most available material

proves to be thin cast-iron. FiS- 1.

Small cup-sbaped pieces of

good iron are inserted in the

manner represented at A,

fig. 1, and a jet of gas mixed
with air being injected

through the pipe, E, and
allowed to burn in the cup,

the metal is soon heated to

a very high, or nearly to a

melting temperature, in

which condition it will

ignite the mixture whenever presented thereto. The time of igniting is

determined by the position, of these heated masses, which are uncovered

at the right moment by the movement of the piston.

Two igniters are employed, one serving for the outward and the

other for the reverse stroke of the piston; the one denoted by A, being

represented as just uncovered by the outward move-
ment of the piston, and the gas in c c may, in con-

sequence, be supposed about ready to explode. The
continued high temperature may be presumed to

destroy the metal of the igniter in a few hours ; but

the inventor correctly argues, that the expense of

even a score of these trifling castings, represented

as detached in fig. 2, which are only about one-

eighth inch thick, and two or three inches long, is

trifling compared with the supposed economy of

fuel, and the absence of a dangerous and cumbrous
boiler.

The precise degree of economy to be realized by burning gas or spirits

in this engine instead of wood or coal, to heat a boiler, has never been

determined even theoretically. It may be presumed to be considerable,

but the most obvious use is for those situations where diminished weight,

or great efficiency in proportion thereto, might be of more importance

than a saving of actual payments for fuel. On barren and unwatered

plains and deserts, for example, where travel is now almost impossible,

except by camels, such a motor might prove of great advantage if it

can be proved practically useful, hut the actual results, so far, seem to

give little hope for any speedy realization of such fancies.

Turning from this abstruse subject to one extremely simple, the

" Paint Sander," by Mr. Burgess, for strewing sand on the exterior of

buildings, will be found well worthy of general introduction wherever

the sanding practice is adopted. Whatever may be the precise value

attached to the coating of wood with a partial layer of fine sharp sand

in addition to paint, the means heretofore employed in accomplishing

this object have been very inefficient compared with that under notice.

The paint being first applied in the usual way, a dredge-box shaken in

the hand has been heretofore employed to impel the flinty particles upon

the moist surface, a method which answers very well for a horizontal

surface, but inevitably wastes large quantities in applying the coating

to perpendicular walls, and proves peculiarly disadvantageous in sand-

ing the under side of any overhanging portion. Mr. Burgess' invention

consists simply of a kind of double-acting bellows, so shaped as

to fit conveniently against the breast, whilst it is worked by the right

Fig. 2.
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hand, and guided by the left, while a small stream of sand is allowed
constantly to fall from a suitable reservoir into the nozzle. The current
of escaping air being practically constant, and propelled at a consider-
able velocity, it follows that the particles of silex are thrown very rapidly
against the adhesive stratum, and the invention has so far proved in
practice to be all that can well be desired. Efforts have been previously
and successively made to propel the sand by a fan-wheel, but the compli-
cation of such a device has prevented its general introduction. Outside
work is in this country very generally sanded, and the introduction of
this machine will tend to lighten the labours of a class who are not
usually favoured with any mechanical facilities, except the mill, the pot,
the brush, and the ladder.

Mr. Patrick Clark, of Eahway, is the inventor of an improvement for
regulating the draught, and consequently the intensity of the fire in
steam furnaces, which has been tested very successfully for some months,
and has been found in many cases to save a very appreciable amount of
fuel, which would otherwise be expended in making steam to waste through
the safety-valve. The pressure of the steam closes a damper in the
chimney the moment it exceeds a certain degree. The idea has probably
been many times suggested, but the precise form in which Mr. Clark
has presented it, has, contrary to expectation, proved highly practicable
and useful. Fig. 3 shows the apparatus in section. The lever is weighted

Fig. 3.

B Wm
by a ball which is moveable, so that the leverage may be increased or

diminished at pleasure, and determined by a pinching screw. To one
extremity of the lever is attached a rod, k, connected to the damper, and
the other extremity is arranged as shown, so that the casting, e, is held

down thereby in the manner commonly employed in retaining safety-

valves. Steam or water from the boiler is admitted through the pipe, d,

and acts on the under side of e, not directly, but through the medium of

a flexible diaphragm, f. Under ordinary circumstances, the parts remain
in the position represented in fig. 3; but when the pressure of the steam
is increased nearly to the point at which it will begin to blow off, the

part, e, being very nearly frictionless, yields to the superior pressure from
below, and rising stops the draught. The device appears particularly de-

sirable for ferry-boats, and in rolling-mills, where the labour performed
varies greatly at short intervals. It will be readily inferred from the con-
struction, that the damper will always be either completely open or entirely

closed, there being no circumstance supposable which would induce the
lever to stand quietly at any intermediate position ; but the small size of

the pipe, », chokes the ingress and egress of the water to such an extent,

that the rise or fall of the lever is never violent. The diaphragm, which
is of india-rubber, grows bard, and cracks or wears out in a period varying
from a month to a year; but the labour or expense of renewing it is com-
paratively trifling, while there are owners who certify to a saving of

half a ton or more of coal per day, in consequence of its use. The
principal objection urged against its use, is the same which applies

against all self-acting regulators—it does not act quickly enough.
When steam begins to accumulate rapidly on stopping an engine, the
damper should be shut before the maximum pressure is attained, and the

same is true, but to a greater extent, with regard to its opening.
Another difficulty to which, perhaps, is due much of what I have just
ascribed to a lack of foreknowledge in the machine, is the fact, that, with
ordinary workmanship, a considerable change of pressure is necessary to

induce motion. Thus, for example, a ferry-boat, in which I was a pas-
senger last evening, runs with her safety-valve loaded to rise when the
pressure reaches 30 lbs. above the atmosphere, and employs the patent
damper loaded so as to close at about 28 lbs. pressure. This point can
be found very accurately by repeated trial, and, when properly set, the
damper is sure to close at precisely the point desired, but it will not open
again until by the working of the engine the pressure has lowered to

about 18 lbs. In crossing the narrow strait, some half or three-fourths
of a mile in width, which divides New York from Brooklyn, the steam
first runs down to about 15 lbs. plus pressure per square inch, then rises

slowly to 20 or 25, and on stopping the engine, rises rapidly to nearly

30, where it remains until the engine is started to return. It follows
that steam is rarely wasted by blowing away, and that the engineer and
fireman are relieved from all attention to this damper; but it also follows
that steam is always too low at the time when it is most wanted, i.e., in
breasting the tide in the middle of the journey. Notwithstanding these
imperfections, the invention is being introduced to a considerable extent
in all parts of the country.

FIREPROOF FLOORING AND ROOFING.
By Me. Isaac Farrell, Architect, Dublin.

(llluslrated by Plate 193.)

The necessity for constructing buildings on the "fireproof" plan has
been gradually forced upon the minds ofmodern architectural speculators

with a continually increasing power. It has been found to be better to erect

substantial structures at an increased cost, than to be always in fear and
trembling for the ravages of fire, with every now and then the inevitable

loss of goods, the stagnation of business, and the cost of rebuilding the

house or store, following the actual occurrence of a fire. Mr. Farrell's

invention, to which we now draw the consideration of our readers, was
patented in 1854, but the inventor has wisely refrained from coming pro-

minently before the world with it, until he was enabled to test all its

details in a satisfactory manner, and to point to works in which its prac-

tical application could be seen and examined. The plan involves the

adaptation of two courses of tiles of peculiar construction, which lock

into, and mutually support each other. These courses are united by an
intermediate layer of cement ; a floor or roof composed of them virtually

becomes one uniform flag, bearing equally, and without any lateral pres-

sure, upon the walls, or the supporting beams. The flooring tiles are of

the ordinary dimensions, their chief peculiarity being the "button" which
is formed upon the back of the tile, and exactly in its centre. This but-

ton may be round, square, or oblong; but when round or square, the tile

of which it forms a part is of an octagonal form, as detailed in fig. 1 of

our Plate 193 ; four of the opposite sides of the tile being made to cor-

respond with the size and shape of the button. A fillet is formed on the

back at these parts, so as to admit of the edge being rebated, to take the

button of the fellow, or contiguous tile locking into it. When the button

is oblong, the tile is square, as represented in figs. 3 and 4; and the two
sides of the tile which are parallel with the button, have fillets formed on
the back, these parts being rebated on the edge to receive the button of

the fellow tile as before. The floors made in this way are from 2J to 4
inches in thickness, consisting of two courses or layers, breaking joint

with each other, as indicated in figs. 2, 4, and 6, on our Plate ; the first

course being laid with the face downwards, and the second with the face

upwards. The buttons of the lower course thus fit and lock into the

rebated sides of the upper course, and stand fair with the surface of that

course ; the same thing occurring in the fitting of the buttons of the upper

course with the corresponding parts of the lower tiles. The interstices

are filled with cement, in which the projecting fillets formed on the back
are imbedded, so that the combined mass becomes one uniform flag.

When tiles with circular or square buttons are employed, the floors

produced by them are of the tessellated character represented in fig. 2.

With oblong button tiles, the floors are composed of parallel courses,

breaking joint with each other as shown in figs. 4 and 6.

Tiles combined in this way for vertical use, form walls of great strength,

and as the parts are locked into each other edgewise, as well as on the

flat, such walls require support only at the ends. Hence, the inter-

mediate space may be left quite open. Such an arrangement i3 well

adapted for partitions over large apartments where pillars are objection-

able. The tile with the oblong button, fig. 3, is of very general applica-

tion, and it may be made as light as the roofing tile. The inventor has

used it in this form at 1 Merrion Square, Dublin, in building partitions,

which, although but two inches thick, have all the stiffness of a brick

wall. The same contrivance has been adopted in making an external

gallery four feet in width, and instead of vaulting over a passage, the

tiles form a covering walk overhead. These structures have stood the

test of last winter, and they are perfectly stanch and firm to walk upon.

The tiles have also been extensively used by Mr. Farrell in fireproof

arching at the Town Hall of Castleblaney, of unusually great span-
some of the arches being fourteen feet across—with a rise of eight inches.

These form one curved flag, two inches thick in each bay. They are

perfectly firm, and form a very handsome ceiling, whilst the expense is

much less than that of brick vaulting. Fig. 8 is a section of one of these

arches, showing a portion of the soffit or ceiling. The roofing tile, fig.

3, corresponds in form with the tile used in this instance. It is of the

same thickness as the pantile ; the sides parallel with the button have

a fillet raised on the back, but the edge is not rebated. They are laid
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like the latter, in two courses, breaking joint with each other, as shown
in fig. 6, and filled in between with cement. The flange of the button,

in this case, projects beyond the surface on both sides, and forms a fillet

overlapping the joints. These have been laid on bearers seven feet apart,

and they could be laid with safety in wider bays. They would make
a very strong, cheap, and durable roof for cottages and farm buildings,

and look very handsome, whilst they are made with great facility, either

in hand moulds, or by machine.

Fig. 7 is a sketch of a hut intended for illustrating the uses to which

the tiles, figs. 3 and 5, are applicable. The walls are built of the tiles,

fig. 3, and the roofof those delineated in fig. 5. The framework of such

a hut is extremely simple, being merely four angle posts, and a wall

plate. The door and window frames also form part of the tile structure.

For the construction of this hut, 25 feet long, 12 feet wide, and 8 feet

high, one thousand tiles of the form fig. 3 are necessary for the walls,

and seven hundred of fig. 5 for the roof. The first cost of these comes

to about £7. Such a cottage built with brick walls, with timber and

slate roof, would involve a cost for these raw materials of £20. If con-

structed altogether of wood, with a felt covering on the roof, the first

cost of the materials would be at least a similar sum ; so that the first cost

of the materials for the construction of the tile hut would be little more

than one-third of that of a brick and slated structure, or a timber hut like

those erected for government on the Curragh of Kjldare.

In these comparisons we have purposely omitted the cost of erection,

and the carriage of materials, in order more clearly to bring out the rela-

tive cost of the tiles as a material of construction, as compared with that

of bricks or timber for walls, and timber and slates for roofing ; but in

these omitted items, the saving would appear to be equally in favour of

the tiles.

NEW LAW OF PATENTS IN INDIA.

The Act to which we referred some months ago has now become law
in India, and has been printed as "Act No. VL of 1856," with the title

of " An Act for granting exclusive privileges to Inventors." We shall

now proceed to give the substance of it.

I. The inventor of any new manufacture may petition the Governor-

General of India in Council for leave to file a specification thereof.

Every such petition shall be signed by the petitioner, or, in case the

petitioner shall be absent from India, by an authorized agent, and shall

state the name, addition, and place of residence of the petitioner, and the

nature of the invention.

II. Upon such petition the Governor-General of India in Council may
make an order, authorizing the petitioner to file a specification of the

invention.

III. Before making such order, the Governor-General of India in

Council may refer the petition to any person or persons for inquiry and
report, and such person or persons shall he entitled to a reasonable fee

for such inquiry and report, to be paid by the petitioner.

IV. If witliin the space of six calendar months from the date of such
order, the petitioner cause a specification of his invention to be filed in

manner hereinafter mentioned, the petitioner, bis executors, administra-

tors, or assigns, shall be entitled to the sole and exclusive privilege of

making, selling, and using the said invention in India, and of authorizing

others so to do, for the term of fourteen years from the time of filing such
specification, and for such further time, if any, not exceeding fourteen

years from the expiration of the fir3t fourteen years, as the Governor-
General in Council may think fit to direct, upon petition to be presented

by such inventor at any period not more than one year, and not less than
six calendar months, before the expiration of the exclusive privilege

hereby granted.

V. An order authorizing the filing of a specification, or for extending

the term of such exclusive privilege as aforesaid, may be made, subject

to any such conditions and restrictions as the Governor-General in

Council may think expedient.

VI. Every specification of an invention filed under this Act shall be
in writing, and shall be signed by the petitioner, and shall particularly

describe and ascertain the nature of the said invention, and in what man-
ner the same is to be performed.

VII. Every petition for leave to file a specification, and every specifi-

cation filed under this Act, 3hall be left with the Secretary to the Govern-
ment of India in the Home department, and every petition and specifica-

tion shall be accompanied by a declaration in writing, signed by the

petitioner, in the form or to the effect mentioned in the schedule; and if

the inventor be absent from India, the petition and specification shall also

be accompanied by a declaration signed by the agent, who shall present

or file the same, to the effect that he verily believes that the declaration

purporting to be the declaration of the inventor was signed by him, and

that the contents thereof are true. The date of the delivery of every

such petition and specification shall be endorsed on the same respectively,

and shall also be recorded at the office of the said secretary.

VIII. If any person who shall make a declaration under this Act, shall

wilfully and corruptly make any false statement therein, he shall be

deemed guilty of perjury.

IX. No specification shall be filed until the petitioner shall have paid

all fees payable under this Act.

X. At the time of delivering the specification for the purpose of being

filed, the petitioner shall cause to be delivered to the said Secretary five

copies thereof. A copy of such specification shall be open at all reason-

able times at the office of each of the said Secretaries, to public inspection,

upon payment of a fee of one rupee.

XI. A book shall be kept in the office of the said Secretary to the

Government, wherein shall be entered and recorded every such petition

and specification, and every order made upon such petition, or relating to

the invention therein mentioned. Every specification shall be numbered
according to the order in which it is entered in such book ; and a refer-

ence shall be made in such book, in the margin of the entry of each
specification, to every order relating to the invention.

XII. Such book, or a copy thereof, shall be open at all convenient

times for the inspection of any person, upon payment of a fee of one

rupee; and the said Secretary shall cause a copy of any entry therein,

certified under his hand, to be given to any person requiring the same,

on payment of the expense of copying.

XIII. Every such certified copy shall be prima facie evidence of the

document of which it purports to be a copy.

XIV. No person shall be entitled to any exclusive privilege under the

provisions of this Act,—
If the invention at the time of presenting the petition for leave to file

the specification was not a new invention
;

(see XVIII. and XIX.)
If the petitioner is not the inventor thereof; or (see XVI.)
If the specification filed does not particularly describe and ascertain

the nature of the invention, and in what manner the same is to be

performed.

XV. Every exclusive privilege under this Act shall cease if the

Governor-General in Council shall declare that the same, or the mode in

which it is exercised, is mischievous to the state or generally prejudicial

to the public, or if a breach of any special condition on which the peti-

tioner shall be authorized to file a specification, or upon which the term
of the exclusive privilege shall be extended, shall be proved to the satis-

faction of any of her Majesty's courts of judicature, and if the Governor-

General shall thereupon declare that such exclusive privilege shall cease.

XVL The importer into India of a new invention shall be deemed an
inventor within the meaning of this Act : Provided, that the exclusive

privilege under this Act shall cease, unless he, or his executors, adminis-

trators, or assigns, shall, within two years from the date of the petition,

put his invention into practice in India, and shall either continue to use

the same, or grant licences upon reasonable terms to such persons as shall

be willing to put the same into practice.

XVII. A foreigner, whether resident abroad or not, may petition for

leave to file a specification under this Act.

XVIII. An invention shall be deemed a new invention within the

meaning of this Act, if it shall not, before the time of applying for leave

to file the specification, have been publicly used in India, or been made
publicly known there by means of a printed publication. The public use

or knowledge of an invention prior to the application for leave to file a

specification, shall not be deemed a public use or knowledge, within the

meaning of this section, if the knowledge shall have been obtained sur-

reptitiously or in fraud of the actual inventor, or shall have been com-
municated to the public in fraud of the actual inventor, or in breach of

confidence; provided the inventor shall, within six calendar months after

the commencement of such public use, apply for leave to file his specifi-

cation, and shall not previously have acquiesced in such public use

;

provided also, that the use of an invention in public by the actual inven-

tor thereof, or by his servants or agents, or by any other person by his

licence in writing, shall not he deemed a public use thereof within the

meaning of this Aet.

XIX. If an actual inventor, who, prior to the time of applying for

leave to file a specification of an invention under this Act, shall have

obtained her Majesty's letters patent for the exclusive use of such inven-

tion in any part of the United Kingdom, shall, within twelve calendar

months from the passing of this Act, or within six calendar months from
the date of such letters patent, petition the Governor-General in Council

for leave to file a specification of such invention, the invention shall be
deemed a new invention within the meaning of this Aet, if it was not

publicly known or used in India at the date of the petition for such
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letters patent, notwithstanding it may have been publicly known or used

in India before the time of his petitioning under this Act for leave to file

the specification; and if the actual inventor shall obtain an exclusive privi-

lege under this Act in respect of such invention, any exclusive privilege

previously obtained by any importer of such invention shall thereupon

cease, provided the petition for leave to file the specification shall state

that such letters patent have been granted, and shall also state the date

thereof, and the term during which the same are to continue in force.

XX. No exclusive privilege obtained under this Act shall entitle the

owner of such privilege to exclude any person from using the invention,

who, prior to the 7th day of July, 1855, used the same in India.

XXI. An action may be maintained by an inventor against any person

who, during the continuance of any exclusive privilege granted by this

Act, shall, without the licence of the said inventor, make, use, sell, or put

in practice the said invention, or who shall counterfeit or imitate the

same; provided, that no such action shall be maintained in any of the

courts of the East India Company other than the principal court of origi-

nal jurisdiction in civil cases within the local limits of whose jurisdiction

the cause of action shall accrue, or the defendant shall reside as a fixed

inhabitant.

XXII. No such action shall he defended upon the ground of any
defect or insufficiency of the specification of the invention ; nor shall any
such action he defended upon the ground of a misdescription of the in-

vention in the petition ; nor upon the ground that the plaintiff was not

the inventor, unless the defendant shall show that he is the actual in-

ventor, or derives title from him. Any such action may be defended

upon the ground that the invention was not new, if the person making
the defence, or some person through whom he claims, shall, before the

date of the petition for leave to file the specification, have publicly or

actually used in India the invention, or that part of it of which the in-

fringement shall be proved, but not otherwise.

XX III. It shall be lawful for any person to apply by motion to any of

her Majesty's courts of judicature, for a rule to show cause why the

court should not declare that an exclusive privilege in respect of an in-

vention has not been acquired under the provisions of this Act, by reason

of all or any of the objections following (to be specified in the rule)

;

that is to say:

—

That the said invention was not at the time of presenting the petition

for leave to file the specification a new invention ; or,

That the petitioner was not the inventor thereof, and in addition thereto

either that the applicant was the inventor, or that the inventor has
dedicated or made known the invontion to the public, or has acqui-

esced in the public use thereof; or,

That the specification filed does not particularly describe and ascertain

the nature of the invention, or in what manner the same is to be
performed; or,

That the petitioner has fraudulently included in the petition or speci-

fication, as part of his invention, something which was not new, or

whereof he was not the inventor ; or,

That the petitioner has wilfully made a false statement in his peti-

tion ; or,

That some part of the invention, or the manner in which that part is

to be performed, as described in the said specification, is not thereby
sufficiently described and ascertained, and that such defect or in-

sufficiency was fraudulent, and is injurious to the public.

XXIV. Any person may in like manner apply to any of her Majesty's
courts of judicature for a rule to show cause why the court should not
declare that an exolusive privilege has not been acquired under the pro-

visions of this Act in any part of the invention to be specified in the rule

by reason of all or any of the objections following (to be specified in the

rule), that is to say;—
That such part of the invention was not new at the date of the peti-

tion for leave to file the specification

;

That the petitioner was not the inventor of that part of the invention,

and, in addition thereto, either that the applicant was the inventor
of that part, cr that the inventor has dedicated or made known the
same to the public, or has acquiesced in the public use thereof; or,

That that part of the invention, and the manner in which it is to be
performed, is not sufficiently described and ascertained in the speci-

fication, and that such defect or insufficiency is injurious to the
public.

XXV. It shall be lawful for the Advocate-General of the East India
Company, at any of the presidencies of Fort-William in Bengal, Fort St.

George, and Bombay, or any other person by order of the Governor-Gen-
eral in Council, to apply to any of the said courts of judicature for a rule
calling upon the petitioner, his executors, administrators, or assigns, to
show cause why the question of the breach of any special condition upon
which the leave to file a specification has been granted, or any other

question of fact on which the leave to file a specification has been granted,

or any other question of fact on which the revocation of the exclusive

privilege by the Governor-General in Council under the power herein-

before reserved may, in the judgment of the said Governor-General in

Council, depend, should not be tried in the form of an issue directed by

the said court ; and if the rule be made absolute, the court, unless tho

breach or other matter of fact be admitted, may thereupon direct such

issue to be tried, and certify the result of such trial to the Governor-Gen-

eral in Council. The costs of such trial, and also the costs of any pro-

ceedings in any of the said courts of judicature, under the provisions of

this Act, shall be in the discretion of the court.

XXVII. Any of the said courts of judicature, if it think fit, may direct

an issue for the trial before the same court, or any other court of her

Majesty, or any principal court of original jurisdiction in civil cases of

the East India Company, of any question of fact arising upon an applica-

tion under section XXIII., XXlV., or XXV. of this Act, and such issue

shall be tried accordingly in a summary manner ; and if the issue be

directed to another court, the finding shall be certified by the court before

which the same was tried to the court directing the issue. If the issue

be directed to any of her Majesty's courts of judicature, the court by
which the issue is tried may, before the finding is certified, direct a new
trial of such issue according to the usual course and practice of such

court. If the issue be directed to a court of the East India Company,
the finding shall not be subject to appeal to any other court of the said

Company, but the evidence taken upon the trial shall be recorded, and a

copy thereof, certified by the judge, shall be transmitted, together with

any remarks he may think fit to make thereon, to the court by which
the issue was directed; and such court may either act upon the decision

of the court which tried the issue, or direct a new trial if it shall appear

necessary.

XXVIII. If it shall appear to any of the said courts of judicature, at

the hearing of any application under the provisions of section XXIII. or

XXIV. of this Act, that, by reason of any of the objections therein men-
tioned, the said exclusive privilege in the invention, or in any part thereof,

has not been acquired, the court shall give judgment accordingly, and
shall make such order as to the costs of and consequent upon the appli-

cation as it may think just; and thereupon the petitioner, his executors,

administrators, and assigns, shall, so long as the judgment continues in

force, cease to be entitled to such exclusive privilege.

XXIX. If the court, at the hearing of any such application as last

aforesaid, shall think that the petitioner has in the description of his

invention in the petition or specification included something which, at

the date of the petition, was not new, or whereof he was not the inventor,

or that the specification is in any particular defective or insufficient, but

that the error, defect, or insufficiency was not fraudulently intended, the

court may adjudge the said exclusive privilege to have been acquired,

and to be valid, save as to the part thereof affected by such error, defect,

or insufficiency; or if the court shall think that the error, defect, or in-

sufficiency can be amended without injury to the public, they may ad-

judge the exclusive privilege in the whole of the invention to be valid,

and may, upon such terms as shall appear reasonable, order the specifica-

tion to be amended in any of the said particulars, and thereupon the

petitioner, his executors, administrators, or assigns, shall, within the

time limited by the said court for the purpose, file a specification

amended according to such order.

XXX. An exclusive privilege shall not be defeated upon the ground

that there is any misdescription of the invention in the petition, unless

such misdescription was fraudulent.

XXXII. If, upon proceedings instituted within two years from the

date of a petition to file a specification, the actual inventor shall prove to

the satisfaction of any of her Majesty's courts of judicature, or the

principal court of the East India Company having jurisdiction in civil

cases, within the local limits of whose jurisdiction the defendant shall

reside as a fixed inhabitant, that the petitioner was not the actual inven-

tor, and that at the time of the petition he knew, or had good reason to

believe, that the knowledge of the invention was obtained by himself, or

by some other person, surreptitiously, or in fraud of the actual inventor,

or by means of a communication made in confidence by the actual in-

ventor to him, or to any person through whom he derived such know-
ledge, the court may compel the petitioner to assign to the actual

inventor any exclusive privilege obtained under this Act, and to account

for and pay over the profits thereof.

The inventor has now before bim all the particulars of the law which

is henceforth to regulate the granting of protective rights to inventions

and improvements within the bounds of our enormous possessions in the

East. It is, therefore, for the inventor to consider and decide how far

he can avail himself of the splendid field which is now thrown open to

him on such easy terms.
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ROTATORY BEETLE.

ISy T. E. Beidsox, Esq., Bolton-le-Moors, Lancashire.

(Illustrated hj Plate 194.)

In the ordinary system of " beetling," or the mechanical finishing of

woven goods by a direct percussive squeeze upon the fibres of the cloth,

the effect is produced by an arrangement of cam hammers, which act

like the '-helves" used in metal manufactures. These hammers, or

mallets, are made to strike the cloth either on the beam or in loose folds,

with great force and rapidity, so as to work up the threads of the cloth

to the required degree of finish which the routine of manufacture requires.

Eor this reciprocatory action, Mr. Bridson—the well-known inventor of
the remarkably successful "stenter" finishing machine, universally
adopted by manufacturers of cotton goods, for giving the "angling"
movement of the warp and weft threads to produce elasticity after starch-

ing—has substituted a purely rotatory motion ; on this account, we
have designated his new machine as a " Rotatory Beetle," the action
being one of rotatory pressure upon the goods throughout.

Under one simple modification of the machinery employed in carrying
out this system of treating woven goods, the parts are arranged in the
form of a bleacher's mangle or calendering machine, of three rollers.

The horizontal central roller is arranged to revolve in stationary bear-
ings in the vertical frame of the machine, and the other two rollers, one
above and one below the central roller, are carried in moveable bearings
having a free vertical traverse. The three rollers may be either geared
together, to work in concert, or they may work entirely by surface con-
tact. The central roller or cylinder is the main working beetler or

finisher, whilst the two external rollers are the pressure resisting rollers.

The central working roller is made with alternated surface and sunk
portions over its entire surface ; it is preferred to be cast in metal with
squares or diamonds, alternately faces and sunk parts, these lines or

series of relievo and intaglio parts being either parallel with the roller's

axis in that direction, or slightly inclined thereto, so as to produce a
spiral action in working.

The fabric to be treated is beamed or wound upon one of the external
rollers, and in the process of working it is wound off this roller, and
passed round one side of the central roller, being finally wound upon the

opposite external roller. The two external rollers are kept in hard and
close contact with the central roller, by weighted levers or by other

convenient means, the object being to cause the central roller to exert a
powerful squeezing pressure upon the fabric, as wound upon both exter-

nal rollers. When the machine is put in motion, the fabric is continually
wound off one external roller on to the other, whilst the folds upon both
rollers are undergoing the necessary pressure from the central roller, the
fabric being passed and repassed from one external roller to the other
until the process is complete. The effect of this treatment is, that not
only does the central roller cause a powerful pressure, in a line parallel

with the axis of the coils of beamed fabric, and hence produce a cor-

responding bulge of the coils, bnt the bulge occurs as well at each alterna-

tion of the faces and recesses on the central roller. This alternation

may obviously be of finer or coarser pitch, or the face pieces of larger or

smaller extent, as may be desired in practice, the object being the produc-
tion of a beetling or finishing effect, by alternating severe pressure with
escaping bulges, at short intervals, over the entire fabric, without having
recourse to severe hammering. The machine, too, may be driven at a
very rapid rate without impairing its action, or producing any other
serious inconvenience. The central roller surface may be formed in

various ways, still producing alternations of level
;
projecting pieces may

be inserted in its surface, at the proper distances asunder; or a rope or

other hard substance may be coiled spirally round the roller with a
similar view, or, instead of this coiling, the same or a similar effect may
be produced by forming the spiral out of the solid roller. Hence, Mr.
Bridson effects by direct rotatory pressure or force what has hitherto

been always done by a broken movement of impact. The effect of the
alternations of face and sunk parts is that of rotatory fallers or hammers,
each face part as it comes round in rotating gives its own special beetling

effect to the goods.

Fig. 1, on our Plate 194, is a front, and fig. 2 a side elevation of this

rotatory beetle, got np after the fashion of a calendering or mangling
machine. The framing consists of a pair of strong parallel cast-iron side

standards, a, bolted down to stout foundation plates, b. These side

standards are arranged to receive the spindles of three rollers, c, d, e,

which are placed above each other in a vertical line. The central

roller, i>, works in stationary bearings, F, in the side standards, but the
upper and lower rollers, c and e, work in vertical slots, o and ii, one

re, and the other below the central bearings, f. The upper roller, a,

is pressed down Upon the central roller, D, by means of the levers, I,

upon which weights may be hung according to the degree of pressure

required. These levers, i, are forked at their inner ends, where they are

jointed by double eyes upon pins at j, fixed in the tops of the side stan-

dards, a. Near their inner ends, these levers, i, are formed with bearings

for the spindles, k, of a pair of square blocks, indicated by dotted lines in

fig. 2, and tapped to receive the vertical screw spindles, l. These screw

spindles are connected by means of swivel joints to bearing pieces, m,

which bear upon the spindles of the upper roller, c, imparting to this

roller the depressing action of the weighted levers, r. The screw spindles

are for the purpose of adjusting the connection between the levers, I, and

the bearing pieces, jr. The lower roller, e, is pressed upwards by means
of a similar arrangement of weight levers, N, these levers being jointed

upon the framing at o, a point between their weighted extremities aud

their opposite ends, where they are connected by means of the screw

spindles, p, to the hearing pieces, q, which last act upon the spindles of

the roller, e. The upper and lower rollers, c and e, are smooth surfaced

rollers, but the central roller, d, is formed with raised and sunk portions

on its surface. In this instance, the raised portions of this roller surface

consist of squares arranged spirally round the roller, deeply sunk portions

being left between the squares, both longitudinally and circularly, or cir-

cumferentially, as regards the roller ; the circular or circumferential

arrangement being contrived so that the adjacent convolutions break

joint with each other. The woven fabric to be operated upon is first

wound upon either of the rollers, c or e, and is thence passed round the

central roller, n, and wound on the other external roller. It is then

wound back and forwards in the same manner, from one of the rollers, c

or E, to the other, until the beetling action has been carried to a sufficient

extent.

This beetle may obviously be driven in various ways ; in the present

instance it is actuated through the central roller by a small horizontal

steam engine. A rectangular cast-iron foundation frame, k, is bolted

down alongside the beetle framing, to carry a small horizontal steam

engine cylinder, s. The crank-shaft of this engine carries a fly-wheel

and a small spur-wheel, t, in gear with a spur-wheel, u, fast on the pro-

jecting end of the spindle of the central cylinder. In this way motion

is communicated to the rollers in a direct and convenient manner.

Continuous circular motion is always to be preferred to broken recipro-

cation, where it can be judiciously employed, and here is an excellent

instance of such an adaptation.

THE MACHINERY OF THE CONFECTIONERY
MANUFACTURE.

The factories of the wholesale makers of confectionery, particularly

the Scotch houses, such as those of the Messrs. Wotherspoon of Glasgow,

and Messrs. Keiller, the great marmalade makers of Dundee, present

curious examples of the application of complex mechanism to the produc-

tion of common and simple articles. Comfits, lozenges, barley sugar, and
" pearled" goods, and a large variety of other articles of the kind, are

now made by machinery. The engineer and machinist thus find a good

deal to do on the premises of the confectioner. Steam is directly em-

ployed for boiling the different saccharine solutions which, to a greater

or less extent, form the basis of all that the manufacturing confectioner

turns out ; and the mechanical engineer is called in to furnish machinery

for moulding and cutting out the solid materials of the trade, and for

giving the peculiar vibratory movements which are required for reducing

to form those solutions which are incorporated in layers upon the seeds

used as the nucleus of sweetmeats of the comfit kind. Mr. Wotherspoon

has devoted considerable attention to the improvement of this class of

manufacturing machinery, and he has introduced many things which

have proved most important for the general advancement of the art of

confectionery making. The most prominent of these mechanical assis-

tants, is his modification of " Duncan's Steam Comfit Pans," invented by

Mr. George Duncan in 1846.

Our engravings represent, in fig. 1, a half back end elevation, and in

fig. 2 a side view, half in vertical section. Instead of overhanging

these large pans from one end of the actuating shaft, Mr. Wotherspoon

supports them on each side, so as to secure a steady and efficient rotatory

action ; and to carry off the vapour arising from the heated solutions, a

free passage is made right through the pans to produce thorough ven-

tilation. Our engravings illustrate the details of the machine very

clearly. The framing is an open rectangular cast-iron structure, carry-

ing on its upper side a set of four plain supporting pulleys—two on each

side—on which the copper pan rests by its two wide necks, so as to be

capable of free rotation. It is driven by gearing from beneath, a bevil

pinion on the first motion pulley shaft being in gear with a bevil wheel
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on the end of a horizontal shaft set in bearings in the lower part of the

framing, and carrying a pair of large spur-wheels in gear with similar

wheels upon the necks of the pan, and surrounding the two openings

FiE. 2.

therein. The pan is double—that is to say, there is a narrow steam space

all round its periphery, into which steam is supplied from a small descend-
ing pipe, opening into a stuffing-box joint in communication with a short

pipe set in the axial line of the pan, and opening into the steam-jacket
space.

In working this machine, the operator stands as on the left side of fig.

2, and the gearing being within the frame, he can
get his hands well into the pan without any incon-

venience. As the pan slowly revolves, the steam
heat of the encircling space rapidly dissipates the

aqueous matter in the solutions, and the rotatory

action brings the sugared articles to form. Whatever
vapour arises in the process, is at once passed off by
a ventilating current directly through the two open-
ings in the pan, so that the attendant can see well,

and work in comfort. By an upper handle in front,

where the attendant stands, the steam supply to the

jacket space can be minutely regulated, whilst the

rate of revolution of the pau is equally under com-
mand, by the agency of a lower lever handle, governing a pair of

clutches on the driving shaft, to put either the back quick speed, or the
front slow one into gear.

The existence of machinery of this class shows that the great manu-
facturing confectioner somewhat successfully emulates the factory owner.
In some of the leading establishments, several tons of sugar are worked
up into articles of the lozenge kind in the course of a week.

MECHANIC'S LIBRARY.

RECENT PATENTS.

WATERPROOFING MACHINERY.

N. Dodge, London.—Patent dated October 20, 1855.

In spreading waterproofing or other similar materials over webs or

sheets of woven fabrics, leather or other similar materials, according to

this invention, the web or sheet is passed in the form of an endless band
under a fixed knife, or doctor, extending across the machine at right angles

to the traverse of the web, the waterproofing or other similar material

being laid on the web by hand with a bread knife or trowel, and spread

evenly over it by the action of the knife or doctor. The web is carried

at each end by suitable rollers supported in standards, one of which
standards is made to traverse, by means of a windlass, along suitable rails,

so as to keep the web well stretched. The surface of the web is kept in

a lateral state of tension, by passing over a suitable temple or stretcher

bar, and one of the carrying rollers is fitted with reversed spiral projec-

tions for the same purpose. When the entire fabric is coated, it is re-

moved from the carrying rollers and a fresh one replaced, one of the

rollers being made to unship for that purpose.

The figure is a perspective view of the japanning or waterproofing

apparatus complete. The main standards or supports, a, carry the large

open drum or cylinder, b, to which a rotatory motion is applied by means
of the winch-handle, c, and spur-wheel and pinion, d and e. The cloth

to be japanned or waterproofed is passed round the drum, b, in the form

of an endless belt or web, p, and is also passed round the small roller, &,

which is carried in the moveable frame, h. This frame is capable of

traversing along the fixed guide rails, i, and is drawn outwards, so as to

stretch the web by means of the small windlass, j, and rope, k. The
surface of the small roller, o, is furnished with wires, l, which are wound
round it in opposite directions from the centre, so as to stretch the cloth

breadthwise, and thus prevent it from wrinkling. At a proper distance

from the large cylinder or drum, b, is placed the "doctor" or knife, m,

which is fixed at each end into the side standards by means of hooks or

catches, n. This knife serves to distribute or spread the japanning or

waterproofing substance evenly over the surface of the cloth, which
passes or traverses under it when the large drum is set in motion One
side of the framework or support which carries the large drum is hinged

at o, so as to be capable of letting down and exposing one end of the

drum, for the facility of putting on and taking off the webs of cloth to be

Hydrostatics, Principles of, 4th edit., post Svo, 7s. Gd.. cloth. Webster
Lunar Almanack and Meteorological Epheroeris, 1857, 4to, Is., sewed.

Million of Facts, new edit., crown 8vo, 12s., cloth. Phillips.

Ornamental Art, Principles of Form in, 12mo, Is., sewed. Martel.

Physical Geography of the Sea, new edit., 10s. 6d., cloth. Maury.

Science and Art, Museum of, Vols. IX. and X. in one volume, 3s. 6d. Lardner.

Security and Manufacture of Bank Notes, 4to, 5s. Bradbury.

Shipbuilder's Manual, second edit., 4to, 25s., cloth. Griffiths.

Surfaix Cavalier, Svo, 10s. 6d., cloth. Madame Isabelle.

treated. For this purpose a small aperture is made in the end of the

drum at r, in which aperture is placed a lever, by means of which the

drum may be slightly elevated at the end opposite to the driving gear,

so as to raise its journal from off the hinged support ; this support is then

turned down, and the drum is allowed to rest temporarily on the fixed

support, Q, beneath it. The cloth may now be readily put into or taken

off the drum, as the case may be, the small roller, o, being also made to

unship for the same purpose.

The web having been thus passed over both rollers or cylinders, the

moveable frame is drawn outwards by means of the windlass, until it

is brought into a state of sufficient tension, in which condition it is held

by means of the ratchet-wheel and pall, r, in the windlass. Before ar-

riving at the knife or " doctor," the upper half of the endless web is

passed over the stretcher bar or temple, s, the surface of which is fur-

nished like the roller, g, with wires, t, arranged obliquely in opposite

directions from the centre, by which means the web is kept well stretched

laterally, and free from wrinkles, just previous to entering below the knife.

The japanning or waterproofing substance is laid on to the cloth in front

of the knife by means of trowels, and spread roughly over it, when the

edge of the spreading knife or doctor completes the even distribution of

the material.
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ZINCOGRAPHIC PRINTING MACHINE.

J. Wallace, Jus., Glasgow —Patent dated November 6, 1854.

In this machine a cylindrical printing surface is employed, the in-

dention consisting in an improved arrangement of the several details of

such machines, and in an improved mode of constructing and preparing

the printing cylinder. Fig. 1 of the engravings is a side or end eleva-

tion of the improved Zincographic Printing Machine, and fig. 2 is a

hack elevation corresponding to fig. 1. The framing of the machine

consists of two cast-iron standards, A, connected together by the

wrought-iron tie-rods, b. The standards, A, are cast with vertical slots,

c, to receive the spindles of the printing roller, d, and the inking

rollers, e, f, the printing roller, d, being in the lower part of the slot,

Fig. 1. Fig. 2.

whilst the inking rollers are supported in slotted links, a, so that they
can be lifted off the printing roller when necessary. The upper ends of

the links, g, are passed through eyes in the top tie-rod, b, and are

screwed for the adjustment upon them of lifting pieces, h, by means
of which they are raised, the lifting pieces, H, being acted upon
by eccentrics on a spindle, I, upon which a lever handle, j, is fixed.

In the engravings, the inking rollers are represented as being in their

highest position, having been raised by turning the spindle, i, so as to

bring upwards the prominent portions of the eccentrics upon it. The
printing roller, d, is of solid metal, the central part being of cast-iron,

which is covered by a considerable thickness, k, of zinc, the whole
being made in such a solid manner as to bear the printing pressure
without its surface being in the least affected thereby. Directly below
the printing roller is the counter-pressure roller, l, the bearings of which
are capable of sliding in short vertical slots in the side standards, and
these bearings extend downwards below the roller, so as to be acted
upon by eccentrics on a spindle, »r, which is turned by means of a bent
lever handle, s, fixed upon it outside the framing. The bearings of the

counter-pressure roller, l, are each formed in one piece with a bent
bracket, o, in slots in which are carried the take-up or traction roller, p,

and a small nipping or friction roller, q. The spindle of the roller, p,

has fixed upon it a pulley, B, round which is passed a cord or belt from
a pulley, s, on the spindle of the counter-pressure roller, L, so that the
rotation of the latter drives the roller, p, and causes it to draw through
or take up the fabric, T, as it i3 printed. The fabric, t, to be printed is

unwound from a roller, u, carried in bearings formed on the standards,
a, in front of the printing roller. Friction straps, v, are applied to the
spindles of the roller, u, to regulate the tension of the fabric. The
fabric, T, passes from the roller, u, over a breadthener, w, consisting of
a fixed bar with inclined ridges formed upon it, and running in opposite
directions from the centre towards the sides. This stretches the fabric
and renders it quite smooth, and the fabric passes thence between the
printing roller, d, and the counter-pressure roller, l, and onwards to the
taking-up roller, p. When in action, the inking rollers, E, f, which are
of the kind commonly used in zincographic printing presses, having

No. KjO.—Vol. IX

been supplied with ink, are lowered into contact with the printing

roller, d, their weight producing sufficient pressure for communicating

the ink to the latter, and the counter-pressure roller, l, is lifted up to

the printing roller, D, and the machine is set in motion, being driven by

means of a spur-wheel, x', fast on the spindle of the roller, l, and in gear

with a pinion, y, fast on a shaft, z, running in bearings in the side

standards, and actuated by means of a winch-handle, a. The ink is

supplied to the upper roller, and it is spread upon both rollers in a uni-

form manner, by turning them by means of a handle, h, fixed on the

spindle of one of them. The details by which the printing roller is

damped or moistened, consist of a roller, b, covered with a number of

folds or plies of cloth, or other suitable material, capable of holding or

absorbing a considerable supply of water. This roller, b, rolls in con-

tact with the printing roller, i>, and the superfluous moisture is taken

off by means of a pad, c, which is in contact

with the roller, and which, being stationary,

produces the effect of a rubbing action upon

the roller, whilst the moisture which it col-

lects from the roller runs back to the roller,

1, by a piece of cloth attached to the pad.

These moistening details are carried in move-

able brackets, d, and can be shifted into or

out of contact with the printing roller by

means of a pair of eccentrics, e, on a spindle,

f, carried in bearings in the standard, A,

and fitted with a small lever handle, g.

In granulating or preparing the surface

of zinc printing rollers, the patentee employs

apparatus consisting of a light frame, formed

with bottom bearings for the zinc roller, upon

the spindle of which a handle is temporarily

fixed. On the opposite end of the spindle

of the zinc roller is fixed a pulley, the belt of

which passes also round a pulley fast on one

end of a screw spindle, carried in bearings in

the upper part of the frame. The screw

spindle is tapped through a bracket piece, to

which is connected a box, the under surface

of which is made to fit the zinc roller. The
box is formed with a recess to contain emery

powder, or any other powder used in the

granulating process, and this powder finds its

way through a suitable aperture or apertures in

the bottom of the box, to the surface of the zinc roller. Then, by turning

the handle, the zinc roller is made to rotate, whilst the action of the

screw spindle above, causes the box to traverse gradually from end to

end of the zinc roller, its under side being thereby made to rub or work

the emery powder in a uniform manner upon the zinc surface of the

roller, so as to produce the required granulation upon it.

BRICK AND EARTHENWARE KILNS.

Thomson & Lockehbie, Glasgow.—Patent dated September 16, 1 853.

Fig. 1 of the engravings is a vertical section of this improved kiln,

and fig. 2 is a corresponding plan, partially sectioned horizontally at dif-

ferent levels. The kiln consists of a large cylindrical chamber formed

by the substantial firebrick wall, a, which is bound by a series of wrought-

iron hoops, b, to prevent undue expansion from heat, and which is

covered in by the convex roof, c, built over according to the system

pursued in the construction of arches. The lower portion, d, of the wall,

A, is considerably enlarged in thickness, and in the thickness of the wall

at this part are formed a number of (in this instance ten) furnaces, e,

all converging towards the centre of the kiln. The doors, f, by which

the furnaces are fed, are in the bevilled portion, o, of the wall immediately

above the enlargement, d, and are consequently directly over the front

portions of the fire-bars, H. The ashpits and small portions above the

bars are open to the air draught flowing in upon the fires, but the ingress

of such draught may be regulated by dampers, if necessary. The fur-

naces are covered in by two concentric brick arches, i, and the inner one

can be renewed at pleasure, when the action of the heat renders this

necessary, without interfering with the superincumbent wall. The
flames and heated gases pass off at the backs or innermost ends of the

furnaces, up the flues, J, formed between the outer wall, a, and an inner

wall, k, which form the actual boundary of the kiln chamber. At their

lower portions these flues are of the same width as the backs of the fur-

naces, but they become wider as they rise, opening into the kiln chamber
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by the mouths, l, formed by cutting away portions of the wall, k, imme-
diately below the roof, c. From these flue mouths, the flames and heated

gases bend downwards, impinging and operating upon the articles in the

kiln chamber. This downward direction of the flames and heated gases

is caused by the draught, the current of which is through the perforated

flooring, m, of the kiln chamber. A portion of this flooring is represented

in the left-hand portion of fig. 2, and consists of a number of concentric

annular rows of bricks, disposed radially. These bricks are of such a
shape as, when placed together, they touch only at their extreme ends,

and leave spaces or longitudinal slits at their central portions. It is by
these slits that a communication is formed with the draught passages

beneath. These slits are not, however, of uniform size throughout, for, in

order that the action of the flames and gases may be rendered equal over

the entire space, it is necessary to impede the draught at the centre.

For this purpose, the bricks not only diminish in length as they approach

the centre, but their sides are also less indented, so as to form smaller

interstices or draught apertures at that part of the kiln chamber. This

compensating action is further aided by the arrangement of the flues, n,

immediately beneath the perforated flooring, m. These flues are repre-

sented as partly uncovered in fig. 2. The circular space is divided

radially into five or other convenient number of segmental spaces, and each

segmental space is partitioned off in such a manner as to cause the cur-

rent to take a very tortuous or labyrinthic course, as indicated by the

arrows, towards the outer circumference, at which part are the outlets,

o. These outlets communicate with a series of horizontal flues, p, lying

at a still lower level, and converging radially towards the centre of the

kiln, where they all open into the shaft of the chimney, Q, which rises

vertically through the centre of the kiln. In this instance, the lower

flues are five in number, as are also the segmental divisions of flues, K,

immediately above ; that is to say, there is one flue to each alternate

furnace, the outlets, o, being each immediately behind a furnace. This
arrangement need not be strictly adhered to, but it affords a means of

conveniently working dampers placed immediately below or across the

descending passages, o, as these can be easily got at through the ashpits

of the furnaces. A damper, it, is applied to the top of the chimney, <j

;

this damper is worked by a lever, s, and chain, t, passing down between
guide pulleys fixed on the salient angle portion of the kiln. The damper,

it, is formed with a central spiudle, u, which works in guide eyes in cross

bars spanning the chimney's mouth. This arrangement prevents liability

to derangement from the shaking of the parts. The articles to be burned
are introduced through an iron-framed doorway in the wall, a. When a
charge is to be burned, this door is built up, and cross-bars are placed
across it. These bars are formed with bent ends to clasp and bind toge-

ther three of the hoops, e, which require to be cut away at the doorway,

but which are formed with clamped or bent back ends to grasp the end
of the door bars. A ring of openings are left in the roof, through which

Fig. 2.

the state of the interior of the kiln can be ascertained, and when not so

made use of, they are closed by bricks. Similar openings are formed, or

left immediately below the furnace arches, i, for the inspection of the

furnaces, and these can be closed in a similar manner. The furnace
doors, f, are hinged to brackets fixed to one of the binding hoops, b, and
they are opened by means of chains passing over pulleys held in brackets

fixed to one of the more elevated hoops, b.

AERATED LIQUID APPARATUS.

M'Lean & Rae, Edinburgh.—Patent dated October 14, 1853.

Our engraving is a side elevation of this improved machine for making
soda water, and other aerated beverages. The entire apparatus is carried

on the single and independent wooden tablet or base, A, of an elongated

rectangular shape. At one corner of this base is placed a leaden vessel, b,

in which the carbonic acid gas is generated. This vessel is provided with
a funnel, c, the pipe of which passes down to within a short distance of

the bottom of the vessel, B. It is by this funnel that the carbonate, by
means of which the gas is generated, is introduced, and it is fitted with a

leaden plug, r>, to close it when necessary. The acid employed is intro-

duced by a second funnel, E, upon or attached to the pipe of which is a
small vessel, f, which holds as much of the acid as is necessary for one
charge. Immediately below this vessel is a stop-coek, o, which is only

opened to allow the acid to descend into the generator, b, after the plug,

H, is placed in the mouth of the funnel, e. A plug, i, is provided at the

bottom of the generator, b, by which the contents can be drawn off. The
gas generated in this vessel is conducted by the pipe, j, issuing from its

top, to the gasometer, consisting of a vessel, K, of tinplate, inverted

inside a similar vessel, l, nearly filled with water, the vessel, k, being

counterbalanced by counterweights, M, attached to cords passing over the

overhead fixed pulleys, N. Behind the gas generator, e, and on one side

of the gasometer, and having its bottom formed by a portion of the same
plate, which answers as the bottom of the vessel, l, whilst the side of the

latter also serves for one of its sides, is the vessel, o, for containing the

water or prepared liquid to be aerated. This vessel is covered by a lid, i',

similar to what are used for cooking-pans, and is provided with a stop-

cock, q, for drawing off the contents. From the water reservoir, O, and
gasometer, K L, the contents are conducted by the pipes, s, which unite

into one, t, communicating with the pump, u, the water-pipe being fitted

with a stop-cock, v, for regulating the proportions of the two elements.

The pump, v, is in this instance a stationary cylinder, fixed down to the

base, a. It is of the single-acting description, and is fitted with a solid

plunger, w, connected by the short rod, x, to and worked by the crank, y,

of the short horizontal driving shaft, z, carried in bearings in the pair of

vertical standards, a, bolted down to the main base, a. The shaft, z, has

keyed upon it a fly-wheel, b, to which is fixed the handle, c, for working
the pump. The plunger, w, of the pump is formed with a cross-head, d,

the ends of which embrace and slide upon guides formed upon the insides
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of the standards, a, thereby securing the rectilinear motion of the pump
plunger, w. As already stated, the gas and liquid are drawn into the

pump from their respective reservoirs by the pipe, t. They issue from
the pump by the pipe, e, these two pipes, t and e, being provided with

suitable valves to allow of a passage through them in one direction only.

The pump forces the gas and liquid by the pipe, e, into the condenser,/,

which is a spherical copper vessel of great strength, and is supported by
the four legs, g. It is furnished with a safety-valve, h, pressed

down by the weight, i. The liquid and gas are pumped into this

vessel until the gas begins to escape at the safety-valve, h ; the

contents of the condenser are then ready for being bottled off.

For this purpose a pipe, j, fitted with a stop-cock, k, conveys
the contents of the condenser to the bottling mechanism, con-

sisting of a short cylinder, I, fixed into and passing through
the base or table, a. The pipe, j, from the condenser, enters this

cylinder at the side, and the bottle, m, is held up against the lower open
mouth, which is lined with leather or other suitable material, so that the

junction may be as tight as possible during the introduction of the aerated

liquid. On the bottle being filled, the stop-cock, /„•, is shut,

and the cork is forced down into the bottle neck from above
by means of the plunger, n. This plunger is formed
with a short point on its under side to receive the cork;

it has a cross-head, o, working upon guides on the insides

of two short vertical standards, p, bolted down to the

base, a, and formed at the top with bearings for the short

cranked spindle, q. The plunger, n, is connected to the

crank of this spindle by a short rod, r, and the spindle

has keyed upon it a handled lever, s, by means of which
the plunger, n, 13 depressed, being constrained to a vertical

movement by the cross-head and guides, so as to force

the cork well into the bottle's neck. The spindle, q, has
also formed upon it a catch, t, and one of the bearings

carries a corresponding stop piece, u, which prevents the lever, s, from
falling over when the plunger is raised; the catch being so set as to allow

the lever to fall a slight distance past the centre, so as to rest without a

tendency to fall in either direction.

TELESCOPES.

A. Barclay, Kilmarnock.—Patent dated September 15, 1854.

This invention relates to various modifications of both refracting and
reflecting telescopes, designed to increase their magnifying capabilities,

and to enlarge their field of view. One of the improvements in refract-

ing telescopes consists in inserting in them an intermediate lens, or an
intermediate set or combination of lenses, between the object lens or
]en?es, and the lens or lenses composing the eye-piece, comprehending
under the term " eye-piece " any lenses, such as are used in ordinary
telescopes, for merely reinverting the image, or for bringing it into an
erect position fur being viewed by the actual or ultimate eye lens.

Various forms or combinations may be used for the intermediate lens or

set of lenses; but that represented in fig. 1 is preferred. In this ar-

rangement, the patentee uses an achromatic object lens, a (or two
achromatic object lenses may be adopted, as in some of the other modi-

fications), and he places an achromatic lens, e, in the focus of the object

lens, a. The best position for this lens, b, is in the actual focal point of

the object lens, a; but it may be shifted a little either in advance or

backwards, without deteriorating the effect to any great extent ; or two
such lenses may be placed, one slightly before the focus, and the other

slightly behind it. The lens, b, reinverts the image inverted by the

object lens, A, and it causes the centre rays, c, to converge. At the

point of convergence or crossing of the rays, c, is placed an achromatic

lens, d, and behind this lens a second achromatic lens, F. ; these two
lenses acting on the visual rays from the lens, b, in much the same
manner as the object lens, A, acts' on the visual rays direct from the

actual object, and causing the formation of an image focus at f, the

distance of which depends on the proportions of the lenses, B, d, e, and

may be made to suit the description of eye-piece lenses which the

optician wishes to employ. The eye-piece lenses in this arrangement

consist of two achromatic lenses, o, H, which throw the several pencils

of visual rays parallel, so as to render the rays fit for vision. In this

arrangement a compound magnifying power is obtained, whilst, at the

same time, a greater amount of the visual rays are carried to the eye

and rendered fit for vision, an increased quantity of light being thus

transmitted'.

In combination with the various arrangements of lenses which the

patentee describes, he uses either an ordinary achromatic object lens, as

represented in fig. 1, or a combination of two or more achromatic lenses,

by the use of which last-mentioned arrangement a rapid convergence of

the visual rays is obtained with lenses of slight convexity, as compared
with the convexity of a single lens for obtaining the same degree of con-

vergent effect upon the visual rays.

The object lenses may be placed more or less apart ; but in all cases

so that the second or succeeding lens or lenses shall be in advance of the

focal point of the front lens or lenses.

Any of the known arrangements of eye-piece lenses may be used in

combination with the intermediate lenses. It is, however, preferred to

form the eye-piece by a combination of achromatic lenses, such as is

represented in fig. 1. The necessary focal adjustment in the refracting

telescopes may be effected in various ways. The intermediate lens or

combination of lenses may be carried by a separate moveable support

inside the main telescope tube, and it may be connected to an external

adjusting screw in the manner in which the reversed mirror in reflecting

telescopes is made adjustable. Or the intermediate lens or lenses may
be fixed in the eye-piece tube, so as to be moved and adjusted along with

Fig. 2.

the eye-piece. Or, again, the intermediate lens or lenses may be fixed

to the main tube of the telescope, the focal adjustment being obtained

by moving the eye-piece only.

The improvement in reflecting telescopes consists in using an object

lens or combination of lenses, which is placed at the mouth of the instru-

ment and in front of the first reflector. According to one modification,

which is indicated in fig. 2, and in which the object lens is at a, the first

reflector is a plane annular mirror, b, and the visual rays which are

made to converge by the object lens, A, are reflected by the mirror, b,

upon the central and reversed mirror, c, which also has a plane surface.

The mirror, c, again reflects the visual rays, which continue to converge

after the reflections, and reach a focus at d, passing thence through the

central opening, e, in the mirror, b, to the eye-piece at f. It will thus

be seen that the space taken up by the focal length of the object lens, A,

is practically reduced to about one-third of the space it would take up

were the rays not reflected by the mirrors, B and c, and in this manner

a telescope of a given or determined power is brought into a little more

than one-third the usual length.

It is unnecessary to detail the proportions to be adopted in the various
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lenses, as the practical optician will be able to ascertain these for him-

self, as is done in regard to combinations of lenses already known and

in use ; but it may be remarked, that the figures indicate approximately

the proportions which the patentee has found suitable so far as his

experiments have gone.

Another portion of Mr. Barclay's improvements consists in arranging

two or more telescopes to bear on the same object, and in fitting them
with reflecting or other apparatus for throwing the visual rays from all

the telescopes into one eye-piece, so as to combine the several images

into one, and thereby increase the amount of light which the eye receives.

CORES FOR PirE MOULDS.

Law & Inglis, Glasgow.—Patent dated September 7, 1 853.

This core bar is more especially designed for the moulding of metal

pipes, but it is also applicable, in some respects, to the moulding or casting

of other articles; and it is made collapsable for the purpose of enabling

the founder to withdraw it easily from the casting. Fig. 1 of our en-

gravings is a vertical section, and fig. 2 is a transverse horizontal section

of one modification of the improved core bar,

which consists of four longitudinal pieces of

curved metal, a, each piece being a segment

of a circle, the diameter of which coincides

with the largest diameter to which the core

bar is to be expanded. Each of these pieces

is formed with an angularly expanded upper

end, b, the whole being surmounted or em-
braced by a wide ling, c. This end piece, c,

is in the form of a four-armed disc with a

central boss, n, bored to receive the spindle, E,

formed with a screw-thread, and working in a

corresponding internal screw, or nut, formed

or placed in the boss. The lower end of the

spindle, E, is entered into a plain central eye

in the lower end piece, f, which embraces the

lower ends of the segments, a. The whole is

held together by four longitudinal tension

rods, o, bolted to the opposite end pieces, c

and f. The spindle, E, carries upon it two
or more loose rings, h, placed at convenient

distances apart, and prevented from moving
longitudinally upon the spindle by pairs of

adjustable collars, I, which are fixed to the

spindle by pinching screws, j. The rings, H,

are formed with lugs, k, to which are jointed

the short links, l. These links move about

their joint centres in planes passing through
the spindle, and are jointed at their outer ends

to lugs, m, formed upon the inner surfaces of

the segments, a. The links, l, are so pro-

portioned as, when lying at right angles, or

nearly so, to the central spindle, E, to keep the

segments, a, extended to their greatest diame-

ter. Then, on turning the spindle, e, the

upper end, n, of which is squared to receive a
handle or key for the purpose, a slight longi-

tudinal traverse is given to it and to the

rings, h, to which the links, L, are jointed, by
the working of the screwed portion of the

spindle through its nut. This motion causes

the links to assume an inclined position, con-

sequently bringing their outer ends, and with
them the segments to which they are jointed, nearer to the spindle. In

this way the segments are drawn in or made to collapse, being always
retained parallel to the central spindle, in con-

sequence of the employment of two or more sets

of links as represented, each end of the segment
being thereby made to move through an equal

space. The segments, a, are perforated through-

out to allow of the escape of air during the

operation of casting, and they are also formed
with a number of pegs or projections upon their

outer surfaces to insure the adherence of the loam
which is applied outside to form the actual mould
surface. A couple of rings are bolted to the

upper end piece, c, by means of which the entire core bar can be lifted

out of a casting, after having been made to collapse as described. When

the core bar is to be prepared for a subsequent casting, the spindle, e, is

turned so as to make it traverse longitudinally in a direction opposite to

that of the collapse movement. This action causes the links, l, to assume
a position approximating more nearly to right angles to the spindle,

consequently pressing out the segments to their full extended diameter;

and when this is done, the outer coating of loam is applied, and the core

bar rendered ready for use. To aid the adjusting movement of the seg-

mental pieces of metal, each of these pieces at its expanded upper end, b,

has cast or formed upon it two projections, corresponding to inclines on the

interior of the wide disc ring, c. Hence, when the screw spindle, E, is

turned to cause the segmental pieces, a, to collapse, the projections bear

up against their inclines, and materially assist the collapsing action. In
addition to this contrivance, both ends of the segmental pieces, a, are also

guided in their radial traverse, by means of projections upon the top and
bottom rings, c and F, which fit corresponding slots or recesses in the

segments, A. According to another modification, the segments are

similar to those already described, and end plates are fitted to them, in

the central bosses of which the ends of a spindle are contrived to work.
This spindle has no longitudinal movement, as in the first arrangement,

but simply turns in the central eyes of the end plates. Two or more
rings are keyed upon this spindle, and are formed with lugs, to which are

jointed links corresponding to the number of segments. These links turn

on their joint centres in planes at right angles to the spindle, and are

jointed at their outer ends to lugs formed upon the inner surfaces of the

segments. The links are disposed angularly, with reference to lines

passing through the centres of the respective joints and the centre of the

spindle, and on the spindle being turned, this angularity is altered, so as

either to force out or draw in the segments, according to the direction in

which the spindle is turned. In other words, the links and radial lugs

act as knee or elbow-joints, and move the segments nearer to or further

from the central spindle, according to the direction in which the spindle

is turned. Except in the manner of producing the collapse movement,
this core bar is precisely like the one previously described.

FIGURED FABRICS.

J. Oke & J. Templeton, Glasgow.—Patent dated April 23, 1855.

The improvements constituting the present invention supply a system
or mode of producing a distinct and perfect pattern, figure, or device, on

both surfaces of figured fabrics, suitable for carpets, damasks, and shawls,

whilst such fabrics are, at the same time, compact, solid, and single-

bodied. The patterns or devices produced upon the two faces or sides of

the fabrics may either be counterparts of each other, or they may be

totally distinct, different, and independent figures, whilst the fabrics so

ornamented possess solidity of bulk and great strength ; all these ends

being attained or accomplished in a more simple and economical manner,

than by any other process or mode hitherto known. In the manufacture

or production of an ornamental fabric of this kind, two separate and dis-

tinct warps are employed. One of these warps is termed the inner warp,

and the other the outer warp. The inner warp is employed for the pur-

pose of giving position to the coloured weft threads used in the formation

of the ornamental pattern or device. The outer warp, on the other

hand, binds the mass of the fabric together, and it also answers for pro-

ducing a textural pattern or figure; that is to say, a figure which is not

necessarily dependent upon colour. The inner warp is worked or

operated upon by a Jacquard machine, or other pattern-working appa-

ratus. The outer warp is either operated upon in a similar manner, or

it is worked by heddles in the manner common to plain weaving. The
working by heddles is the preferable mode in cases where a uniform

textural surface is desired; that is to say, a surface of a plain, twilled,

or other kind, not necessarily dependent upon colour. The inner warp
is held at a much greater tension in the loom than the outer warp. In

manufacturing a two-coloured pattern fabric on this general principle,

the weaver primarily forms a shed in his outer warp for the passage

through of both coloured weft threads. In the inner warp a different

shed is made for each weft thread. Wherever a coloured weft thread is

to be shown on the under surface of the fabric, the whole of the inner

warp threads are elevated. On the contrary, when the coloured weft

thread is to be shown on the upper surface of the fabric, all the inner

warp threads are depressed. Hence, in working a pattern with only

two colours in it, all those portions of the inner warp threads which

have been elevated for the passage beneath of the threads of the first

colour, are depressed for the passage above them of the threads of the

second colour. At each successive couple of weft shots, a change is

made in the shed of the outer warp, accordingly as the surface of the

fabric is intended to be plain or twilled.
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The same general routine is pursued when three or more coloured

weft threads are involved in the production of the fabric. The weft of

each colour passes once through the same shed of the outer warp, but

each coloured weft demands a distinct and different shed of the inner

warp, as it is essentially necessary that portions of each of the three

coloured wefts should be concealed between the two surfaces of the fabric,

or in the centre portion of the thickness thereof, in accordance with the

special requirements of the pattern. This end is attained by forming a

shed in the inner warp, by alternately elevating and depressing each

thread of the inner warp at the parts where the coloured weft is to be

concealed in the centre of the fabric's thickness.

Having thus explained how the coloured weft can be made to appear

either on one side or the other of the fabric, and how the weft may be

entirely concealed within the fabric's thickness, so as not to appear on

either surface, the practical operator will understand that the routine

thereinbefore described is all that is necessary for the production of a clear,

distinct, and perfect pattern or figure, on both surfaces of the fabric ; and

that the pattern or figure may be made more or less, or entirely different,

on each surface, the fabric being, under all circumstances, quite solid,

and forming a single ply or thickness of cloth. The inner warp being

at all times wholly concealed from view, it affords the means of making

the fabric more or less bulky and strong as may be desired.

The figure represents a side or end elevation of the reed, Jacquard tails

or cords, heddle and warp beam details of a loom, as arranged for carry-

ing out this invention. The warp, a, is what is termed the inner warp,

used for giving solidity to the fabric, whilst b is the outer or binding

warp. The inner warp, A, is operated upon by the tails or cords of a

Jacquard or other pattern-working apparatus ; whilst the outer or bind-

ing warp, b, is operated upon by two or more heddles. In weaving the

fabric at a point where a single colour appears on each side all the way
across the fabric, a shed is formed in the outer warp, as at n 1

, b 2
; and

one weft is shot above the inner warp, a, and another weft below this

warp. A shed is then formed by the Jacquard action in the inner warp,

a. and the third weft is shot through it. In this instance the third weft

is hid, and contained between the threads of the inner warp, a, and does

not appear on either external surface of the fabric, it being preferred to

form this shed by raising the alternate threads of the warp. Next, a

reversed shed is made in the outer warp, b, and the first and second wefts

are shot in as before ; then a shed is formed in the inner warp, a, exactly

as before, and the third weft is again shot through. Any kind of plain

or twilled surface may he produced upon the fabric, by arranging the

heddles by which the outer warp, B, is worked, in the same way as is

done in weaving ordinary plain or twilled fabrics ; or a pattern or device,

independent of or combined with the coloured device, may be produced

by differential twilling or otherwise, by suitably working the outer warp,
B, either by means of the Jacquard apparatus or otherwise, as is already
done in weaving various well-known fabrics.

In weaving with two wefts of different colours, one colour appears on
one side of the fabric exactly opposite to the other colour on the other
side of the fabric. In other words, supposing the colours to be red and
blue, that part of the pattern which is red on one side will be blue on the
other, and vice versa, as in two-colour damasks ; but when three or more
wefts of various colours are used, this counterpart correspondence of the
two surfaces doe3 not take place, and the patterns on the opposite sides
of the fabric can be made up of quite different combinations of colours.

It will also be obvious to the practical weaver, that totally different

patterns, either as regards their outlines or form, or as regards the
combinations of colours in them, may be produced on the opposite sides
of the fabric, by contriving the Jacquard mechanism to act in a suitable
manner upon the inner warp threads. The binding warp threads, b, are
acted upon so as to change their shed once for each combined shot of all

the wefts in use at that part of the fabric ; and this change of shed of the
warp, b, thus binds down each set of weft shots as they are made.

This system of weaving is peculiarly suited for the production of an
extremely rich fabric for curtains and furniture coverings, whilst a class
of fabric suited for carpets can also be made according to it.

I 0,—Vol.JX

SAW GRINDING AND POLISHING MACHINE.

W. Southwell, Philadelphia, U. S.—Patent dated September 4, 1855.

This machine, which is represented in plan in the accompanying en-

graving, enables an ordinary workman to grind or polish circular saw
plates, either large or small, on both sides at one and the same time,

from the extreme point of the teeth to the central hole, every part thereof

being brought to a uniform thickness, and to any required guage.

The saw plate is placed loosely on a mandril of a new and peculiar

form, which is held at its opposite ends by a carrier attached to a travers-

ing bed or sliding frame, which is moved back and forwards during the

process of grinding by means of a screw and nut, or carrier, actuated by
bevil gearing. When the saw has moved the distance required in either

direction, the motion of the screw is reversed. By this arrangement the

saw plate receives a regular motion to and from the grindstones during

the operation, and which brings every part of the saw, from the teeth to

the central hole, equally into contact with the grindstones. The saw
also receives a positive rotatory motion from two friction rollers, which
revolve in moveable bearings, carried by the before-mentioned traversing

frame or bed. The friction rollers are held up against the opposite sides

of the saw by right and left-handed screws, which pass through the

lower part of the moveable bearings of the friction rollers. These two
screws are connected together by spur wheels, and are actuated by the

workman. A rotatory motion is given to the friction rollers by spur and

bevil wheels and shafts connected to the main driving shaft of the

machine.

Upon two strong shafts which revolve in moveable bearings are fixed

two grindstones, one opposite to the other, and between these two stones

the saw is placed to be ground or polished. The grindstones are each

driven by a belt, and are forced against the saw by four powerful screws,

worked and connected together by worms, worm wheels, and mitre bevil

wheels, the whole of which are operated upon by a "cross" or rudder

wheel by the workman. These screws and wheels are arranged and

connected to the pedestals which carry the grindstone shafts, so that the

grindstones are always parallel with each other, and advance or recede

from the centre of the machine (where the saw is placed) at the same
instant, and to the same distance.

Particular attention must be paid to the way the grindstones revolve,

for upon this depends the well working of the machine. They both re-

volve the same way, but inasmuch as the saw is placed between the

centre of the stones, one grinds upwards and the other downwards, so

that the saw has no mechanical tendency to be carried round by the

action of either stone; or, in other words, the stones counteract each

other; therefore, in practice, the friction rollers need not be pressed very
hard against the sides of the saw. The motion of the stones may, of

course, be reversed, but care must be taken that they both revolve in the

same direction relatively. In practice it will be found unnecessary to

apply the friction rollers to small saws, say, to those measuring less than

eight inches in diameter, and the traverse motion may be worked by the

operator by means of a hand-wheel, which is placed upon the traverse

motion shaft for that purpose. Water must be supplied regularly to

keep the stones clear and the saw cool, and suitable boxes should bo
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arranged and fitted over and under the stones to receive the refuse, and
prevent the mud and water from flying about.

The machine is in every respect self-acting, except so far as moving
the grindstones to or from the saw is concerned, which must of necessity

be done by hand. A saw or plate of steel, or other metal, ground upon
this principle, will be found to be of a positively uniform thickness, which
is a point of the greatest possible importance, and one which has never
been attained before. And, moreover, one man can do as much work by
this machine as eight grinders can perform, entirely dispensing with the

serious amount of labour that is ordinarily exercised. Emery wheels,

leaden laps, and other similar articles, may be used on this machine in-

stead of grindstones, and be to all intents and purposes their equivalents.

DUPLEX PILE FABRICS.

W. Norton, Kirkturton, Huddersfield.—Patent dated December 8, 1855.

This invention relates to the weaving or manufacturing of double

cloth, from two distinct foundation warps and a separate pile warp, which
latter is worked into both foundations or bodies of the double fabric, so

that when the intermediate pile yarn, so worked in, is cut in two, it forms
a pile surface for each fabric. Instead of using slips of metal, or other

means, for keeping the foundation warps at their proper distance asunder,

and thus measuring the requisite length of pile warp, the present inven-
tion comprehends a plan of effecting the required end, by the disposition

of the foundation warp beams.

Fig. 1 of the engravings is a sectional diagram of portions of a loom
arranged for weaving a duplex fabric, to be afterwards cut, so as to form

Fig. 1.

two separate pile-surfaced pieces. Five warp beams are used, the two
uppermost beams carrying the foundation warps for the upper cloth,

whilst the two lowermost beams carry the foundation warps for the lower

cloth; the central beam carries the warps which go to form the pile sur-

face of the finished fabric. The upper foundation warp beams are set

considerably above the level at which the weaving action takes place,

and the lower foundation warp beams are set at a corresponding distance

below that level, so that the lines of warp approach the reed in directions

reversely inclined thereto; and these warps being held at a suitable ten-

sion, tend to separate from each other at the weaving line. This separat-

ing action is limited by the binding action of the wefts and by the tension

of the pattern or surface warp from the central beam, and the two fabrics

are in consequence kept at a distance asunder, determined by the com-
bined action of the several tensional strains, and by the amount of

inclination of the lines of warp, as determined by the positions of the

warp beams. This distance between the two fabrics, of course, determines
the length of the pile.

The upper foundation warps are actuated by the heddles 1 and 2,

counting from the hindmost of the heddles near the reed, and the lower
foundation warps are actuated by the heddles 3 and 4. The pattern or

surface warps are worked by the three heddles 5, 6, and 7, and, in ad-
dition to these, are passed through three heddles at the back of the loom,
which are connected to weights by cords passing over pulleys, and
which take up the slack of such of the warp threads as may not be
worked by any of the heddles 5, 6, and 7, at any particular shed.

Fig. 2 is a sectional diagram of portions of a loom, as arranged according
to another modification of this invention, for producing duplex fabrics to be
afterwards cut into two distinct fabrics with cut pile surfaces. The founda-
tion warps are in this instance carried upon two single beams, the pattern
or surface warps being carried upon a third beam. The upper foundation
warps are actuated by the heddles 1 and 2, counting from the hindmost of

the heddles near the reed, and the lower foundation warps are actuated

by the heddles 3 and 4, whilst the pattern or surface warps are actuated
by the heddles 5, 6, 7, and 8. At some distance behind, compensating
heddles are arranged to act on the pattern or surface warps, for the pur-
pose of taking up the slack of such warp threads as are not acted upon
by any of the heddles 5, 6, 7, and 8, at any particular shed. The length
of the pile of the woven double fabric is determined by the distance
between the upper and lower cloths, and in this instance, this distance
is regulated and rendered uniform by the action of a peculiarity in the

n

reed, and of certain wires which shall be described.

Fig. 3 is a face view, on an enlarged scale, of a portion of a reed as

constructed with the peculiarity just referred to, which
consists of a bridge or filling-up piece, with which each
pair of splits or dents is filled at about the centre of its

length. These filling-up pieces correspond in depth to

the distance which is to be placed between the upper
and lower cloths; the dents being thus connected in

pairs, there is alternately a clear space and a bridged

space between the dents as taken in succession along

the reed. A wire is passed through each bridged space

above the bridge, forward nearly as far as the cloth

beam, where it is bent round a strong metal bar passing

across the loom between the two fabrics, and fixed to

the side frame pieces of the loom. The wire returns

along below the cross bar through each bridged space

in the reed, and below each bridge to a roller, behind

which it is joined to its other end and to a cord. The
several wires are arranged in this manner across the

loom, and are connected to separate cords, so as to be

capable of individual tightening. The cords pass back
to a beam, and are made fast thereon by means of screws,

in the manner shown in fig. 4, which is an elevation of

a portion of the beam as drawn to an enlarged scale,

the alternate rows of screws are represented with the cords as yet un-

attached to them, to show more clearly the

oblique arrangement for getting the cords

sufficiently close together. The cords are

severally brought to a uniform tension by
means of the screws, and a weight or spiing

is then applied to the roller to act on the

entire mass. The wires are woven into the

duplex fabric, and keep the two cloths at a

uniform distance asunder. The two cloths

are cut asunder immediately in advance of

the line where the weaving action takes

place, and behind the cross bar, which pass-

ing through between the upper and lower

cloth would prevent the fabric from passing

onward were it not severed. The cutting

knife is immediately behind the cross bar.

It is represented in edge view and in plan,

and as drawn to an enlarged scale, in fig. 5. It is a flat blade, fitted with

a slightly inclined knife edge, and is made to reciprocate by means of a

cord passing round a pulley to a lever, connected to a treadle or any
other convenient reciprocating part of the loom ; after each pull of the

Fig. 5

In this figure

Fig. 4.

cord, the knife is drawn back by the action of a spring. The knife lies

between, and is guided by the wires, so as to cut the pile accurately and
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evenly along the cntro line of its depth. The cutting action separates

the upper from the lower cloth, and they pass onwards above and below

the cross bar, round a roller and round separate taking-tip rollers, which

are geared together so as to act with equal strain on both cloths.

There are several ways of constructing the reed or reed dents so as to

answer the purposes of this invention, that is, so as to guide and deter-

mine the distance apart of the wires, by which the length of pile and dis-

tance apart of the two cloths are regulated. According to one plan, each

dent of the reed is arranged as shown in edge and side view in fig. 6; a

fine wire attached to one end of the dent is passed through a hole near

the centre thereof, and then back through another hole a little beyond

the centre thereof, after which it is carried to the opposite end
F'S- 6. of the dent and fastened. In this manner two loops are formed

through which the guide wires are passed, the distance between

the two perforations near the centre of the dent corresponding

to the distance asunder of the wires. According to another

plan, the dent is notched at points corresponding to the posi-

tions of the central perforations shown in fig. 6, and a strip of

narrow flat wire attached to the dent at each end is bent into

the notches so as to form the loops, just as is done by the wire

as shown in fig. 6. According to another plan, the separating

piece, for separating and guiding the wires, is a metal eye or

"mail," similar to that used in certain kinds of heddles. This

mail is held in the reed by wires which form loops, through

which the guide wires are passed ; these mails with their hold-

ing wires are placed behind the regular dents of the reed,

regular intervals in which are formed at every two, three, or

more dents immediately in front of the mails. According to

another modification, the guide wires and the piece in the reed

for separating them is dispensed with, and a single deep thin

wire is used in their place. The reed is formed with a number
of narrow dents placed two together behind the regular dents at intervals,

for the purpose of guiding the deep thin wire just mentioned, and of

separating it from the sheds. This deep thin wire is tapered towards

the back end, which is attached to a cord like the wires in fig. 2, the

cords being attached to a beam, for the purpose of stretching the wire

as in a modification described previously. The other end of the wire is

passed through the narrow guide dents of the reed, so as to reach about
the position of the cross bar. The ends of the several wires are perforated

so as to be strung upon a strong wire which is passed across the loom to

stretch the wires; and a slit is formed near the end of each of the wires,

through which slit the knife is passed and works. The wires are thus

woven into the duplex fabric, and keep the upper and lower cloths at a
uniform distance asunder until the two cloths are severed by the knife

edge, after which one cloth passes above the cross-holding wire and the

other below it. In conjunction with the arrangements represented in

figs. 2 to 6, it is intended to employ two shuttles passing to and fro

simultaneously, one above the wires and the other below these wires. The
usual race upon the loom lathe will answer for the lower shuttle, whilst

the upper shuttle will run and be supported upon the wires as upon a

race.

APPARATUS FOR THE PREVENTION OF RAILWAY
ACCIDENTS.

H. Kaye akd P. Bubbell, London.—Patent dated June 4, 1855.

According to this invention, a system of electric wires are laid down
in combination with certain index apparatus, for the purpose of showing,
at stations or on trains, the position at any time of a train in advance of

such station or train. At intervals along the line—say of a mile be-

tween each—index boxes are fitted up between the rails, or in any
convenient position, so as to be acted upon by any passing train. This
action is transmitted by the electric wires to the index boxes in the rear

of the train, and causes the elevation in them of a vertically sliding-rod.

The train in passing over this rod depresses it, but it rises a step as the
train passes each succeeding index box in advance; and as all the trains

carry an index dial, arranged to show the position of each index rod as it is

passed over, the distance of any train in advance is thereby easily ascer-

tained.

Our engraving, fig. 1, is a diagram of the tender of a train, showing
the action of the train on the index mechanism, and the reverse action of

this last on the train as indicating the position of other trains. Fig. 2
is a vertical section of one of the index boxes, marked o in fig. 1. In the
index box is a rod, k, arranged to slide vertically, and fitted with a spiral

spring, so as always to have a tendency to rise when released from the
retaining action of a pall or keeper, m, which takes into ratchet teeth cut
on the lower portion of the rod, k. The tender, or any other carriage
of the train, is provided with awheel, i, the height of which is regulated

by a screw-spindle; J, and this wheel, being in a proper posiiion for that

purpose, presses down the rod, k, to its lowest position, the pall, M,

retaining it there. The pall, m, is kept in gear with the ratchet by

rig. 2.

means of an electro-magnet, the wires for exciting which are laid along

the line of railroad, a constant current being kept passing through them,

except when momentarily interrupted, in the following manner :—

A

wheel, h, with a number of cams or projections on its periphery, is ar-

ranged to be turned by a pall

movement on the descent of

the rod, k, and this partial turn

causes the interruption of the

electric current, in consequence

of the falling down for a mo-
ment, between two contiguous

cams or projections, of a small

joint forming a portion of the

line through which the current

passes. When this interrup-

tion of the current occurs, the

electro-magnet releases the pall

or keeper, m, and allows the

spring to lift up the rod, K, to

the extent of a notch. This

action takes place, when an in-

dex rod is depressed, in all the

index boxes to the rear of that

one over which the train is

passing. Thus, supposing a

train to have just passed an

index box, when it arrives at

the next one it will depress its

rod, and cause that of the first one to be raised one step. On reaching a

third index box, the first will receive another lilt, making two, and the

second a first lift. On the train reaching a fourth index box, the first

one will receive a third lift, the second one a second lift, and the third

one a first lift, showing that the train is one, two, and three miles from

the third, second, and first index boxes respectively. The mechan-
ism by which this intelligence is communicated to a following train is

very simple. A lever, f, fig. 1, resting on the top of the index rod, k,

fig. 2, which projects from the box, a, is hinged to a guide-rail, H, so as

to form a long incline. This incline acts on an antifriction pulley, c,

carried on the lower end of a rod, e, connected above with any con-

venient form of dial and index pointer, arranged to point out the distance

corresponding to the height to which the rod, e, is raised. Before the

wheel, c, is acted upon, it is brought down to its lowest point by a re-

verse lever, d, in advance of the wheel, u, and acted on by the incline,

f, before it reaches the latter. An arm, a, is carried on the axle of the

running wheel of the tender, to carry a guide-wheel, b, which runs on
the rail, H.

The patentees also show various other arrangements for pointiirg out

the positions of trains on a line of rails so as to prevent accidents. Ac-
cording to one plan, indexes at the side of the line show to a following

train the distance in advance of another train. According to another

plan, a pointer or marker is made to trace, at a station, on a sheet of

paper kept slowly moving by clockwork, the successive positions of the

train, so that the actual speed and progress of the train is continuously

shown and recorded.
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The arrangements which we have more particularly described may be

modified to suit single lines of rails, so that trains may send forward in

advance intelligence of their whereabouts, and in this manner the chance

of two trains masting may be avoided.

LOCK FOR SLIDING DOORS.

A.E. L. T,zia,tov.v, London, (A.Toliiausen.)—Patent dated April 25, 1855.

In tliis pimple and efficient lock for sliding doors, a catch is combined

with a sliding bolt. Our engraving is a side view of the interior of the

lock. The casing, a, of the lock is of rectangular form, and the sliding

holt, B, works on a stump passing through a slot in the bolt. Between
the bolt, n, and the casing, there is a guard tumbler, c, shown by dotted

lines in the figure. One end of this guard tumbler works on the stump,

and the opposite end is provided with a projection, against the back side

of which a pin on the bolt catches when the bolt is thrown forward, as

shown. A spring, d.

IT
acts upon the bolt, and
a spring, e, acts upon
the guard tumbler.

Just below the bolt,

B there is a catch, f,

the inner end of

which works on a

pivot. The outer end
of the catch passes

through a slot or

opening in the side

of the casing, a, this

slot being sufficiently

long to allow the

outer end of the bolt,

n, to pass through.

To one side of the

framing of the door there is secured a slotted bar, o, and a mortise is

made in the framing, over which the bar, o, is secured, the lower edge of

the slot in the bar, g, being some distance above the lower edge of the

mortise.

When the door is closed, the lower or inclined edge at the outer end
of the catch strikes against the lower edge of the slot in the bar, a, and
the catch passes through the slot, and is forced down over the lower

edge of said slot by the spring, d, which acts both upon the bolt and

catch. The key is then inserted in the key-hole and turned, and the

guard tumbler, c, is first raised, so that the projection will be raised

from the pin attached to the bolt. The key then throws the outer end
of the bolt through the slot in the bar, o, and the catch is thereby pre-

vented from being raised until the bar is thrown back. The catch, F, is

operated by a knob in the usual manner.

SAFETY VALVES.

P. Aurive, Gravcsend.—Patent dated April 5, 1 855.

Our engravings represent a recently devised arrangement of safety-

valve for steam boilers, as constructed according to the system secured

under this patent. Fig. 1 is a vertical section of a valve weighted by
means of a lever ; fig. 2

F 'S- !• is a vertical section of a
valve, the pressure on
which is obtained from
springs ; and fig. 3 is a

plan of the under side

of an internal disc, and
annular segmental pas-

sages through which the

steam passes. One of

the main objects of the

invention is to give an
increased outlet area to

the valve, to permit the

large volumes of steam

to flow freely off which
are generally generated

ina hitherto unexplained

manner, on the occur-

rence of boiler explo-
sions. The outlet valve is a disc opening inwards, so that when the
steam issues from it there is not that tendency to close by the action of

atmospheric pressure usually met with in common outwardly opening
valves. In the case of the lever-weighted valve, the valve is linked to

the lever in such a manner that the lever pulls it up against its seat.

In the other valve, the valve is suspended by links to the springs, the

springs acting between points on the rim of the valve casing, and points

adjustably arranged in the ends of the links. The lever or the springs

tend to keep the valve up against its seat, and the steam also acts upon
its under side in

the same direc- Pi S- 2 -

tion ; but this

action of the

steam is more
than counter-

balanced by its

pressure on a

flexible dia-

phragm, concen-

tric with, and
immediately be-

low the valve.

This flexible dia-

phragm, by pre-

ference of metal,

is fixed to the

valve at the

centre and at the

circumference to

a species of dish or cup, the under side of which is represented in fig. 3.

Between the bottom of this dish or cup and the flexible diaphragm, is

a space communicating by a small passage with the external atmosphere,

so that the steam pressure takes effect upon the flexible diaphragm,

just as if it were fully exposed to the atmosphere. The area of the

flexible diaphragm being greater than that of the valve to which it is

attached, the effective unbalanced steam pressure acts downwards, tend-

ing to pull open the

valve, which it does

when, it exceeds the

pressure for which the

weights or springs are

calculated. As soon as

the valve opens in the

least degree, the steam

immediately findsalarge

area of exit, and escapes

accordingly; atthesame
|

time, the outward rush

of the steam will have
||||||

a tendency rather to

keep the valve open

than otherwise,as it will

press down on the top

of the valve, with at

least as great a force as

it exerts in clearing a

way before itself from

the valve's mouth, or up

the waste steam-pipe, which is shown attached to the valve in fig. 2. The
steam finds its way to the upper side of the flexible diaphragm, through

the segmental openings in the diaphragm represented in fig. 3 ; these

openings possessing, in the aggregate, fully as large an area as the valve

aperture when at its most open position. The diaphragm represented in

fig. 3, is bolted in between flanges upon the upper and lower portions of

the valve-chest, which is itself bolted down by flanges upon a sufficiently

large aperture in the boiler casing.

KEGISTE11ED DESIGNS.

MILL STAND.

Jicr/Uhred for Messrs. Ransome & Sims, Ipswich.

This neat and convenient arrangement of mill stand is represented in

front and side elevation in the accompanying engravings. It consists of

a columnar pedestal, cast with or fixed upon a base having three spread-

ing feet, by which it is bolted to the flooring, great steadiness and secu-

rity being thereby obtained. The hollow top of the pedestal is taken

advantage of to form a duct for the ground matters from the mill above,
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an opening being formed in the side of the pedestal, and an inclined

spout being arranged therein to deliver the ground matters into any
REVIEWS OF NEW BOOKS.

receptacle placed in front to receive them. The grinding details, the

handled shaft with the fly-wheel and the hopper, are of the ordinary

eonstraction.

CORB1LLARD, OR HEARSE.

Registered for Wm. Garstin, Baiter Sirxt, London.

Our engraving is a

side elevation of this

vehicle for the trans-

port of mortal re-

mains. Both the side

I pannels and the back
end are contrived to

fold inwards up
against the roof. The
coffin is received upon
a sliding platform,

which can be run out

behind to a certain

i distance for that purpose, being afterwards re-entered into the carriage.

In general external form, the vehicle resembles a common coach.

PENHOLDER.

Registeredfor Joseph Gili.ott, Birmingham.

This penholder, which is represented in elevation and in section in

the accompanying figures, consists of a plain steel barrel or hollow
cylinder, a, in which a spring tongue, b, is inserted.

The upper end of the tongue, b, catches in a small
aperture, c, in the barrel, a, whilst a bend near the

other end of the tongue bears against the inner

side of the barrel at D. The lower end of the
tongue, b, is shaped as shown at E in the elevation.

The pen to be held is inserted between the end, e,

of the spring tongue and the side of the barrel, and
is firmly held by the grasping pressure of the spring
tongue. A wooden or other stem or cylinder is

inserted in the upper end of the barrel, a, in the
usnal manner. We are using these penholders,
and find them strong and simple in construction,

and far less liable to get out of order than many
of the so-called "accommodating" holders. We
need scarcely remark, that the holder is suited to

receive various sizes of pen. It is every way
worthy of the name of the proprietor of the de-

Fig. 1. Fig. 2.

Reports op the Paris Universal Exhibition. Part I. Presented lo

both Houses of Parliament, by Command of her Majesty. 1856.

This valuable series of Reports, lately issued to the public through

the Stationery Office, extends to 525 pages, and comprises the following

reports :

—

On the General Management. By Henry Cole, C.B.

On the Fine Arts Arrangements. By R. Redgrave, R.A.

On the Industrial Arrangements. By Richard Thompson, Superin-

tendent of Arrangement.

On Linen Manufactures. By the Deputation from the Belfast Chamber
of Commerce.
On Woollen and Worsted Manufactures. By the Deputation from the

Bradford Chamber of Commerce.

On Wool, Woollen Manufactures, and Machinery. By the Deputation

from the Huddersfield Chamber of Commerce.
On Woollen and Worsted Fabrics and Iron Manufactures. By the

Deputation from the Leeds Chamber of Commerce.

On the Samples of General Produce and Cotton. By the President of

the Liverpool Chamber of Commerce.
On Agricultural Implements and Produce. By J. Evelyn Denison,

M.P.
On Coachmaker's Work, Harness, &c. By the Earl of Shelburne, M.P.
On Prepared and Preserved Alimentary Substances. By Professor

Owen.
On Birmingham Manufactures. By George Wallis.

On Silk Manufactures. By Thomas Winkworth.
On Furniture and Decoration. By M. Digby Wyatt.

On Printing, Printing Machines, &e. By Charles Knight,

On Military Arts. By Captain Fowke, R.E.

Results of Experiments on various Colonial Woods. By Captain

Fowke, R.E.

From Mr. Cole's report we extract the following paragraphs, which
convey, in a short compass, much interesting intelligence:

—

" The principles on which the French Government conducted the Paris Exhi-
bition of 1855, resembled for the most part those of the London Exhibition of 1851.

The chief differences consisted in the admission of pictures and engravings, which
were prohibited in London ; in the adoption of a special Customs' tariff of 20 per
cent, ad valorem on all articles which were prohibited, either absolutely or par-

tially, by the ordinary French tariff, a measure necessary in the case of France,

or there could have been no exhibition, but not required in the London Exhibition

;

in the permission given to exhibitors to mark prices on articles exhibited, which
was not granted in London ; and in the award of prizes to foremen of works,
workmen, &c, who were not direct exhibitors.

" The whole cost of the central management of the Exhibition was borne by
the French Government, whereas the risk of the London Exhibition was under-

taken by a voluntary association of individuals in their private capacity, and was
in no respect shared by the Government, which only gave a sanction to the

undertaking, and named a commission to communicate with foreign countries.

The management in Paris was confided to a special commission appointed by the
Emperor, but their powers appeared to have been somewhat controlled by a pri-

vate company, who were owners of the Palais de l'lndustrie in the Champs
Elysees. This was the principal building used for the Exhibition, which had
been erected at a cost exceeding half a million of pounds sterling, upon a guarantee

from the Government of 4 per cent., together with a share in any contingent
profits. These contingent profits, which did not arise, constituted the company
the actual receivers of the fees for admission ; and they made certain regulations

of their own, of doubtful convenience to the success of the Exhibition.
" As it appeared to the British Government to be very doubtful if voluntary

association and private enterprise would produce an adequate representation of

British art and industry in Paris, corresponding to the efforts which the French
Government bad made in 1851, estimates for aiding the formation of a proper
exhibition were submitted to Parliament, and a sum of £50,000 voted to be
administered, under the responsibility of the Board of Trade.

" In obtaining British exhibitors, and adapting their demands to the space
afforded by the imperial Commission, it was a ruling principle to invite the co-

operation of voluntary associations of the country, representing science, art, and
industry, and to induce them to take an active part in the work of organization.

Entire success attended this course. The Royal Agricultural Society charged
themselves with superintending the exhibition of agricultural machinery, the

council of the Institution of Civil Engineers that of machinery in general, whilst

the Royal Society superintended that of scientific and philosophical instruments.
" A very small proportion of the exhibitors acted independently of committees,

and there were but few cases in which the Government itself appeared as a direct

exhibitor. The instruments and maps of the Ordnance Survey—the Geological

Survey—a full-sized model of the Transit Circle used at Greenwich Observatory
—a collection of the apparatus and diagrams used for instruction in science and
art—a collection of the varieties of coal obtained in the United Kingdom—and
a collection of agricultural produce, the chief part of which was procured with
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the valuable assistance of Messrs. Law-son of Edinburgh—constituted the contri-

butions of the Government to the Industrial Division.
" As a whole, the British section, although necessarily much less in quantity,

more completely represented the productions of the United Kingdom and its Colo-

nies than the Exhibition of 1851. The comprehensiveness of the Colonial collec-

tions left little to be desired, and they promise to be of great mutual benefit to

the colonies and the mother country. The quality of the machinery displayed

Mas very good, but, owing to the employment of some of the principal machine-
makers in preparations for the war, several important kinds of machinery were
not represented ; and, curious a9 the fact is, perhaps the weakest part of the

British portion, considering the real position of its producers with those of the

rest of Europe, was the machinery. The principal seats of manufactures were
thoroughly well represented, except Leeds, Birmingham, and Belfast. Man-
chester appeared much more completely represented than in 1851, and its display

attracted great attention. Glasgow and Bradford, Sheffield and the Potteries,

were thoroughly represented. Nottingham showed well, although not so exten-

sively as might have been wished. Kidderminster well. The glass trade was
but partially represented. The furniture, almost wholly from London, was ex-

cellent, but not great in quantity. The musical instruments consisted only of a

single organ and a few pianofortes. Civil engineering was abundantly illustrated

by the best models of the chief works of recent times. The three principal gold-

siniilis and jewellers made a full display, but the exhibition of watches and clocks

and philosophical instruments was less complete than it might have been, several

of the cbief producers not having exhibited at all.

" The names of the British exhibitors, and their productions, were published

in an English and French catalogue, illustrated by notes on the industry of the

United Kingdom, which excited considerable interest in France. The relative

position which the productions of the United Kingdom were considered to hold,

in comparison with those of other nations exhibiting on this occasion—the pro-

gress which has been made since 1851—and the necessity for improved industrial

education in the United Kingdom—will be found treated of in several reports,

prepared by deputations from various Chambers of Commerce, and by jurors and
others.

" The number of exhibitors in the Industrial branch who finally exhibited was
1,555 from the United Kingdom, and about 1,070 from the British Colonies.

" Analysis of the Number of Exhibitors.—Fifty-three foreign states and
twenty-two foreign colonies took part in the Universal Exhibition of 1855, in

addition to France herself, the three Algerian provinces, and eight French colo-

nies. The first edition of the catalogue, published on the 12th of May, contained
the names of 16,944 exhibitors; viz., 8,968 from the French Empire, and 7,976
from foreign countries. In the last edition of the catalogue, after deducting the

names of 765 exhibitors which appeared in the first edition, and who did not send
their contributions, the number of exhibitors amounts to 20,839 ; viz., 10,691 from
the French Empire, and 10,148 from foreign states, and were divided in the fol-

lowing proportions:—France had 9,790; Algeria, 724; and the French colonies,

177 : total, 10,691. The Duchy of Anhalt had 15 ; the Argentine Confederation,
fi ; Austria, 1,296 ; Grand Duchy of Baden, 88 ; Bavaria, 172 ; Belgium, 686

;

Brazil, 4; Duchy of Brunswick, 16; Republic of Costa Kica, 4 ; Denmark, 90;
St. Domingo, I ; Egypt, 6 ; Frankfort-on-the-Main, 24 ; Great Britain and Ire-

land, 1,589; British Colonies, 985; Greece, 131; Republic of Guatemala, 7;
Kingdom of Hanover, 18 ; llanse Towns, 89 ; Grand Duchy of Hesse, 74 ; Elec-
torate of Hesse, 14 ; Principality of Lippe-Detmold, 2 ; Grand Duchy of Luxem-
burg, 23; Mexico, 107 ; Duchy of Nassau, 59; Netherlands, 411 ; New Granada,
13 ; Grand Duchy of Oldenburg, 13 ; Ottoman Empire, 2 ; Sandwich Islands, 5

;

Papal States, 71 ; Portugal (including colonies), 443 ; Prussia, 1,313 ; Principalities

of Reuss (Elder and Younger Branches), 2 ; Sardinia, 198 ; Saxony, 96 ; Duchy of
Saxe-Altenburg, 2; Duchy of Saxe-Coburg, 6; Duchy of Saxe-C'oburg-Gotha, 11;
Duchy of Saxe-Meiningen, 3; Grand Duchy of Saxe-Weimar, 1 ; Principality of
Schaumburg-Lippe, 2; Principality of Schwarzburg-Rudolstadt, 1; Spain, 568;
Sweden and Norway, 538 ; Switzerland, 408 ; Grand Duchy of Tuscany, 197

;

Tunis, 1; United States, 130; Wurtemburg, 207: total, 10,148. These figures
are taken from the French catalogue. The number of British exhibitors who
demanded space, and did not exhibit, was 124. The value of the goods sent to
the Exhibition was £173,441, exclusive of the goldsmiths' and jewellers' work,
which was estimated at £520,186. This estimate is exclusive of the Fine Arts,
valued at £137,500. The number of packages sent was 6,420 ; the weight, 1,303
tons 6 cwt. 25 lbs. The number returned to England was 3,978, and the weight
was 704 tons 8 cwt. 3 qrs. 22 lbs.

" With the view of ascertaining if the Exhibition had been considered by those
who had contributed to it productive of commercial or other advantages, inquiries
were made of a few of the principal exhibitors, in reply to which it appeared that
the sales of goods exhibited had been in general remunerative. This was chiefly

apparent in the case of articles of strictly British manufacture, which had hitherto
been absolutely prohibited—such as earthenware, woollen, cotton, steel, and
other manufactures—or excluded from France by the high duties levied upon
them, but which on this occasion had been reduced to 20 per cent, ad valorem.
The advantages in the formation of new connections to be derived from an Exhi-
bition must be prospective in a great degree, and many exhibitors appear to
anticipate future benefit from the steps which they took during the Exhibition to
establish them, especially if modifications of the French tariff should continue to
be made, and actual prohibition removed, as is confidently expected in the present
French Session. During the Exhibition reductions were made in the duties on
machinery and metals

; and since the Exhibition, modifications have been made in
the duties on wool and worsted. Other reductions are in progress.

" The total number of visits to the Paris Exhibition was 4,533,464: 3,626,934
visits were made to the Industrial Section, and 906,530 visits to that of the Fine
Arts. 40,000 British subjects visited the Paris Exhibition, of whom 2,768 were
persons who obtained workmen's passports from the Foreign Office without pay-
ment.

" It was a novelty to have charges for an Exhibition in France, and may be
considered to have been proved successful. The receipts were 2,941,668 francs,
a sum equal to £117,666. 15s. The receipts at the London Exhibition amounted
to £356,808. 2s., but the scale of admission was higher, and the lowest fee taken
Is. A statement of the expenditure has not yet been published, but I have been

informed by a high authority that it will exceed £500,000, exclusive of the cost

of the Palais de l'Industrie, which was above £500,000. As this building will

have to be purchased by the Government, the total cost will have exceeded a

million of pounds sterling.
'* The work of the British portion will be brought to a conclusion with an

expenditure not exceeding £40,000, being 20 per cent, less than the sum voted

in Parliament. Since the great commercial success of the Exhibition of 1851,

there have been Exhibitions at Dublin, New York, and the Crystal Palace in

London, in all of which the estimates have been largely exceeded ; but in the

present case, as far as the action of the British Government is concerned, as with
the Exhibition of 1851, the satisfactory state of the balance-sheet is greatly due
to a steady maintenance of the self-supporting principle, by which the efforts of

exhibitors were aided, but not weakened, and to their having been encouraged to

do their own work as much as possible."

Mr. Cole then enters upon some considerations as to the policy and

extent of Government interference in future exhibitions. We have no

space to give our own opinion upon his views, beyond saying that they

are highly deserving of attention. He has a digression on the question

of the arrangement of objects in a great exhibition of this kind, and

criticises, in guarded language, the want of arrangement in the French
Exhibition. At the London Exhibition of 1851, the geographical prin-

ciple of arrangement was adopted, and it was intended to adopt the

same principle at Paris, hut this was not followed out ; and, in fact, the

goods of the larger exhibiting nations were placed in seven or eight dis-

tinct localities. Those of France were to be found in all parts of every

building and open space, and British goods were actually distributed in

eleven different places. The report closes with a number of suggestions

as to the measures to he taken in any future Universal Exhibition.

The want of systematic arrangement, and the general mismanagement
of business matters on the part of our military neighbours, are more
distinctly stated in Mr. Thompson's report. It is asserted that not a

single crane was provided for moving heavy packages, and, consequently,

the damage clone in conveying fragile goods from the waggons to their

places in the buildings was very great ; and we are told, that only four

days before the proposed opening of the Exhibition, certain tunnels, in-

tended for ventilating purposes, were commenced in the space allotted

to foreign contributors, by which not only was the work of arrangement

stopped, but the undoing of much that had been done was necessitated;

and after all, instead of fresh air coming in through these tunnels, foul

vapours entered so copiously, that exhibitors who had close glass cases

over the ground were obliged to paste up the apertures in the flooring,

to prevent the effluvia from injuring their goods. Again, the official

announcement of the postponement of the opening, which was to have

taken place on the 1st of May, was not made until three days before,

when it was too late to inform foreign exhibitors, so as to prevent a use-

less journey to Paris. Many other instances of bad arrangements are

stated, but we need not enter upon these, and shall only mention, that

the principal causes in the delay are set down as the making of altera-

tions to remedy important defects in the construction of the buildings

;

the non-fulfilment by contractors of their engagements with reference to

glass cases and fittings, and the preparation of counters and partitions.

Altogether, the break-down of the French, in their first attempts at a

Great Exhibition, was as complete as our military failure in the Crimea.

Would that the damage to life and reputation in our case had been as

easily repaired, as the stumbles of the French on the occasion in question.

We here copy the comparison of the space occupied by the Paris Exhi-

bition and the London Exhibition.
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The large external square, D, indicates the space occupied by the Paris

Universal Exhibition—1,581,725 square feet. The next square, C,

shows the area of the London Universal Exhibition—971,288 square

feet. The third square, B, represents the area occupied by the specimens
of the Fine Arts in the Paris Exhibition— 162,490 square feet; and
the small corner square, A, similarly exemplifies the area covered by the

Fine Arts in the London Exhibition.

It appears that British exhibitors obtained, by the awards of the juries,

15 grand gold medals of honour, 32 gold medals of honour, 301 first-class

(silver) medals, 353 second-class (bronze) medals, and 230 honourable
mentions ; whilst British colonial exhibitors obtained 1 grand gold medal
of honour, 1 gold medal of honour, 51 first-class (silver) medals, 109
second-class (bronze) medals, and 154 honourable mentions. A few
additional awards were made to co-operators and workmen of the United
Kingdom and its colonies, who were not exhibitors, but who had been
connected with the invention, production, or arrangement of the articles

sent for exhibition.

The French Government undertook to convey all goods from and to

the frontier free of cost to the exhibitors, and the British Government
paid £7,531 for the transport of goods between London aud Dunkirk.
Upwards of £7000 were applied out of the Parliamentary vote for pro-

moting the general effect of the British portion of the Exhibition, and
towards its general maintenance. The total expenditure of the British

Government, out of the sum placed at its disposal, was £40,000.

The Muxictpal Directory foe 1856. London: Kelly & Co.

This useful Directory issues from the office of that most wonderful of

annual publications, the Post Office London Directory. This little work
was suggested to the publishers by the creation of many new governing
bodies with extensive powers, and with numerous officers, by the Local
Management Act ; and the manner in which it has been executed will,

doubtless, render it a necessity to the numerous class of persons who
desire information as to the holders of offices in the metropolis. It con-
tains a list of vestrymen for the several parishes and wards, the names
and addresses of the members of the Board of Works, of the clergymen,
churchwardens, overseers, and other acting officers of each parish in Lon-
don, of the police magistrates of the metropolis and the officers of their

courts, &c., &c. The book concludes with an analysis of the Metropoli-

tan Local Management Act, the Nuisances Act, and the Metropolitan
Building Act.

CORRESPONDENCE.

STEAM—THE THEORY OF EXPANSION AND ITS ECONOMY.

Engineers are now aware of the great economy in fuel arising from
using steam expansively—the greater the pressure, the greater the duty
performed. The Cornish engine erected in London convinced every one

by its duty, in comparison with one as Watt left it. Ever since then it has

been the study of every one connected with the subject to explain why
this improvement was brought about, and the numberless authors differ

so much from each other, that hardly any of them can fairly be credited.

It is difficult to see how this is, when the following facts stand undis-

puted. As I have every reason to credit them, I give them here :

—

Watt, M. Christian, and several others, agree that " equal quantities of

water are evaporated in equal times by the same fire under various

regular and constant pressures or temperatures." One cubic foot of water
can be converted into steam in an hour by 84 lbs. of coals, and 1"4 lbs.

of coals can raise the same quantity of water 180° Fahr.

The volume of high-pressure steam is increased Blightly in relation to

the water which produced it.

The total heat in steam is nearly the same at all pressures, when in

Contact with the water which produced it. M. Regnault shows an in-

crease of 45' Fahr. from a pressure of 15 lbs. per inch to one of 200 lbs.

Isolated steam expands ^s5th for every additional degree Fahr.

We know that vapour is formed from water at all temperatures
; water

boils in a vacuum at 70°, and under atmospheric pressure at 212°.

Suppose a vessel filled with water at 70° and placed over a flame, the

water will gradually rise in temperature until ebullition commences. If

properly weighed at 70°, it will be found to be nearly the same weight
when raised to 212°, as water evaporates very slowly when under a

greater pressure than that due to its temperature. We will suppose the
flame constant ; a certain time was required to raise this water from 70°

to 212°; the water, therefore, partook of 142°. The flame is taken
away. Now, suppose the water boiling, and a communication opened

Fig. l.

between the steam space and a condenser, the water will continue to bo ;
l

until it is lowered to its original temperature, and will have evaporate^

as much water (if nothing is lost by radiation) as the flame was c.ipab'e

of converting under any constant pressure in the same time.

As the water partook of the heat and gave it to the steam, instead of

the steam taking it itself, there is no loss.

If the communication is now partly closed and the flame again applied,

the water will continue to boil and increase in temperature, if the escaping

steam is not allowed to get beyond the pressure of that due to the tem-

perature of the water ; or, in other words, the temperature of the steam
and that of the water should exactly coincide. The water will, therefore,

partake of the same quantity of heat in the same time (supposing the

flame to be regular), and the steam will also partake of its complement
of heat ; both, therefore, partaking of the heat at the same time. The
flame was regular, and burnt a certain quantity in a given time, therefore

the heat taken up was double that in the first case in the same time, and
the quicker we can apply the heat, the less is allowed to pass to other

bodies. I have made several experiments to ascertain this and other pro-

perties of water, and I have found that I could evaporate nearly double the

quantity of water in the same time, with the same flame, by this experi-

ment. As some of my experiments may be considered worthy of notice

by those unacquainted with the points to be elucidated, I give them as

follows :

—

The annexed sketch, fig. 1, represents the boiler which was suspended

over a common gas-burner, and allowed to boil with the

cock open ; the cock was then shut, and the water therein

immediately ceased to boil, which was easily known by the

boiler remaining stationary, having vibrated when boiling,

and the noise was similar to that before the water was raised

to the boiling point, a steam bubble now and then breaking

in the steam space, and more easily heard as the pressure

increased. I then took a glass boiler, fig. 2, and tried the

same, and noticing the surface of the water, I saw that the

water ceased to boil immediately on shutting the cock, which
was secured to the mouth of the phial in a ferrule made of

tinplate. Instead of using the flame, I placed it in a bath of

boiling oil. I was therefore convinced that the water would
not boil under an increasing temperature, if the steam space

was smaller than the quantity produced at that increased

temperature, minus radiation and condensation. As neither

of these are included, I need not mention them again.

The boiler, fig. 3, was weighed correctly with a certain

quantity of water therein, and at the point of ebullition again

weighed, which showed little or nothing less in raising it

to the boiling point. The spring-balance used was marked
with eight divisions per ounce, each being a drachm. After

setting the gas-burner at a certain distance from the bottom of the boiler, so

that no smoke adhered to the bottom, it was so regulated as to evaporate

1 oz. in five minutes under the atmospheric pressure, and this was repeated

often to ascertain if the flame was regular. It was so near it at

each and every trial that the first was considered correct. Then
the boilerwas regulated as before, and on boilin g, the cocks were
shut, and every now and then (about thirty times in five

minutes) opened in their turn. First A was opened after 1J
minutes had elapsed, the water was relieved immediately and
boiled rapidly ; then a was shut and B opened, continuing

this for five minutes. It was then weighed and found to

have evaporated from 1 J to 1 J ounces. This experiment was
a failure, in consequence of the water in the boiler having
been thrown into the receiver ; and at the last trial, in three

minutes the bottom was burning, and almost the whole of

the water was found in the receiver, the steam generated in

'

the boiler being able to keep up the water which was thrown
up on relief of the pressure. 1 afterwards attached the pipe,

c, and repeated the same experiment. On opening c, the

water fell to its original level in the boiler. I made the '

steam space in the lower boiler more and the water space

less, and so soon (every two or three seconds) as the water
ceased to boil, I opened the cock, a, and then c, which
relieved the pressure on the surface ; then 1 shut both and
opened b gradually, so that no water was thrown out. By
repeating this experiment several times in succession, I could evaporate

50 per cent, more water at an average, and at several trials double thai

which I found evaporated under atmospheric pressure, in the same time,

by the same flame, at the same distance from the boiler bottom. I covered
the receiver with cloth, to prevent radiation in some of the trials; bui

with little effect.

I then took the glass boiler, fig. 2, and performed the same operation h

Fig. 2.
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Fig. 3.

weighing; and so soon as the water commenced to boil, I partially closed

the cock, and as I saw the water boil less violently, I opened the cock

a little more ; I then withdrew the flame and allowed the water to

boil without it, and in every experiment I got nearly

double the quantity of water evaporated in the same
time. These experiments were performed with the boiler

in a bath of boiling oil.

From what 1 have mentioned, I therefore concluded

that I could evaporate double the quantity of water by
the same fire in the same time. I therefore set to work
to design an engine to utilize this power, and in doing

so I found that the Cornish engine was on the same prin-

ciple, which now explained to me the reason of its gain.

The time in getting up the temperature in a Cornish

boiler is ten or more times that during which the steam

is taken away. The steam space, therefore, bears such

a relation to the water space, that the quantity of coal

burnt to raise the temperature of the water 2° Fahr. is

approaching that necessary to convert a volume of

steam of the same temperature to fill the steam space.

The Cornish engineers have arrived at this proportion

by experiment only, otherwise a rule would have been

handed down to us stating the proportions of the water

and steam spaces.

This is a point upon which authors always disagree

to a very great extent. The whole cause of the gain

in the Cornish engine has been assigned to the unknown
action of expanding steam in a cased cylinder; but I

\Zffrfw suppose any engineer will agree with me that it is

^R difficult to see why. The higher the pressure, the

greater the gain if expanded. Now, I will endeavour to

' show how these higher pressures havo been found to

give a gain.

Tredgold says that eight times the volume used for one stroke of the

engine, cutting off at half stroke, is sufficient for steam space in the

boiler; other authors say from ten to fifteen times. I will, for illustra-

tion, suppose it to be ten times, with the cylinder capacity 2 cubic feet,

and the steam cut off at half stroke ; therefore, 1 cubic foot is required

at each single stroke. Suppose, also, the engine to make 100 single

strokes per minute, and the cylinder to be 2 feet long; the boiler, a

common round one. Ten cubic feet are required for steam space, and say

double that for water, which is a common proportion in small engines.

It requires 8'4 lbs. of coals to convert a cubic foot of water into steam,

and GOOO cubic feet of steam are required per hour, which, at a pressure

of 30 lbs., is 883 times the water which produced it; about 7 cubic

feet of water is, therefore, required per hour:

—

8-4x7= 58-8 lbs. per hour.

= -98 lbs. per minute.
GO

"

98
100

•0_098

2

If 1-4 lbs. raise 1 cubic foot of water 180°, therefore -0049 will raise 20
cubic feet •031°, which would convert 1 cubic inch of water into steam

;

2 cubic inches are required each single stroke—these 2 cubic inches

making 1 cubic foot of steam. On giving steam, the pressure is

lowered 3 lbs. by the abstraction of a cubic foot. The free caloric in the

water gives out as much steam in the first half of the stroke as the water

took from the fire in the last half of the stroke, which is, as already said,

•031° Fahr., or 1 cubic inch, converted into steam. During this time

(the first half of the stroke) the water boils or evaporates 1 cubic inch,

and at the same time takes -031° Fahr. from the fire.

The first half of the stroke is now accomplished, and the boiler is at

the same temperature, with the same volume therein, as we had at the

commencement of the stroke—the supply is cut off, and the water ceases

to boil ; but during the last half of the stroke the water again takes •031"

Fahr., which is equal to the conversion of 1 cubic inch of water into

steam. We have, therefore, theoretically, 50 per cent, more steam for

the next stroke from the same quantity of fuel, than if the engine worked
inexpansively. Suppose this engine to be now altered, and the valve set

to cut off at one-fourth of the stroke, with the pressure raised to 60 lbs. per

inch in the boiler, the steam will be taken from the boiler in half the time of

the other case, and would cause the same reduction of the boiler pressure,

viz., 3 lbs., or the production of 2 cubic inches of water; but the water
in the boiler has three-fourths of the time of the whole stroke to gain in

-=•0098 lbs. per stroke.

?=-0049 lbs. per half stroke.

temperature. Without adding any more to this at present, I think any
one who sees the advantage in the first case will find 50 per cent, more
by the second alteration, which makes 100 per cent., as the differenco

of temperature between the pressures of 57 lbs. and 60 lbs. is less

than that between those of 27 lbs. and 30 lbs. ; and if any practical

advantage is obtained iu a cased cylinder with the higher pressure, we
should expect still more.

I have read of the trial of a Government steamer having four cylinders

of equal diameter and capacity, and as the case is to the point in ques-

tion, I give it:
—" Two cylinders were tried cuttingoff" at one-half stroke;

afterwards the four cylinders were tried cutting off at one-fourth stroke

(thereby using the same steam), and it was found that the first trial gave a

better result than the last ;"—whereas they expected 50 per cent, of a gain

in the last case, and were, of course, greatly disappointed, concluding that

extra radiatiou and condensation in four cylinders was the cause. I cannot
fancy such an engine to lose in that way by adding two cylinders ; but
had they divided the boilers into two, and connected two cylinders with
each division, they would, no doubt, have had the gain they expected.

This and other facts appear to me perfectly clear. And our authors who
give us rules that the steam space should be so much per horse power, are

as far from being correct as they differ in such rules from each other.

I have seen one manufacturer give double that of another.

In using steam expansively, the steam and water spaces should bear

a certain proportion to each other, depending on the construction of

the engine ; and by proportioning them so that the water would boil all

the time independently of the intermittent action of taking and giving,

a low-pressure engine would surpass any of our present factory engines.

Glasgow, June, 1856. A. Morton.

AUTOGENIC GLASS-SOLDERING.

The difficulties attending the application of glass for certain purposes,

as tanks, marine vivaria, anatomical preparations, and otherwise, induce

me to propose a means by which the usefulness of this important sub-

stance, glass, may be yet farther extended.

The " squares," as in the case of tanks, being cut and suitably heated

in a hot closet, by simple exposure to radiant heat, or by resting on hot

surfaces, are to be placed in proper apposition. The oxy-hydrogen blow-

pipe is then to be set to work both at the exterior and interior angles.

The glass will run like wax, only with less fluidity, the opposing surfaces

will incorporate, and the joint, now closed and hermetically sealed, will

be complete. Probably some flux, as glass frit, pulverized with a little

dry potash, would further facilitate the process. One angle having been

closed, the next will be treated in the same way, until the whole is com-
pleted. The tank being formed, the glass may be annealed afresh, and,

if deemed requisite, trimmed on the wheel. The advantages accruing

from autogenic glass-soldering are so obvious, as to commend it, I con-

ceive, for universal adoption.

Henry M'Cormac, M.D.
Belfast, June, 1856.

EXPANDING CHIMNEY-SWEEPER.

It appears to be the general opinion, that if such a chimney sweeping

machine as mine* were brought into general use, the soot would be so

effectually removed, that the chimneys would not want sweeping nearly

so often as at present, and hence, that the professional sweepers who possess

a vested interest in things as they are would be losers. A short time

ago, one of my machines was tested by a practical hand at Bradford in

this way. The chimney was first swept by the man's own machine,

and the dislodged soot was then taken away, and a fresh sheet put up.

The swept chimney was then re-swept by my machine, and the soot

brought down by it amounted to a bushel.

James Washington.
Bailey, near Dewsbury, June, 1856.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

ROYAL SCOTTISH SOCIETY OF ARTS.

March 24, 1856.

Remarks on the Gyroscope, in reference to his " Suggestion of a new experiment

whereby the Rotation of the Earth may be Demonstrated," read before the Royal

Scottish Society of Arts, 9th March, 1836, by Mr. Edward Sang. The precision

instrument given to Professor Playfair by M. Arago about 1817 was exhibited.—

* Page 79, Practical Mechanics Journal for June last.
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The object of these remarks was formally to draw the attention of the Society to

the fact, that the experiment made by M. Foucault before the meeting of the

British Association at Liverpool had been contrived and explained by Mr. Sang

eighteen years before, and that the Society itself had awarded to him a special vote

of thanks for the communication. Mr. Sang placed on the table a gyroscope

which had been presented, about the years 1816-1S17, by M. Aiago to Professor

Playfair ; and he read verbatim the paper which, twenty years ago, he had read

before the Society, and in which an investigation of the conditions cf the experiment

was given. The matter is recorded in the " Edinburgh New Philosophical Journal"

for April to October, 183G, p. 164, and for October, 1836, to April, 1837, p. 210.

He stated that he had no wish to detract from the merits of M. Foucalt in regard

to this experiment; his interest rather lay in having these merits exalted; his

object was simply to assert his priority.

"Some Account of Artistic Lithography," by Mr. A. M'Pherson, Edinburgh.
" Ou a. Railway Lighthouse Signal," by Mr. A. Carrick, Glasgow.

April 14.

" On the Angular Movements of Ships, the Measurement of the Amount, and

the Elimination of their Effects in certain cases," by Professor C Fiazzi Smith,

F.E.S.E., Astronomer-Royal for Scotland.
" Proposal of Experiments to determine the Molecular Changes which take place

on Glass," by Mr. Edward Sang.
" Ou a Method of Preventing the Bursting or Straining of Watercocks during

Frost," by Mr. Alexander Cleugh, Rawcliffe, Yorkshire. Specimens were ex-

hibited.—In this paper, Mr. Cleugh gave the results of his experience of his

invention, which, he stated, had not failed during the past winter. His method is

to Gist the plugs hollow, and to fill the space above the water-way with vulcanized

india-rubber, as shown in the specimen exhibited, the elasticity of which a'.lowed

the water to expand in freezing, and thereby saved the cocks. He stated that he

had taken out the plugs when the water in them was frozen, but never found one

broken or strained in which this packing was placed ; while the others, if frozen,

were either broken or strained, so that part of the water escaped, and when the ice

melted these cocks leaked, and generally had to be rebored, and have new plugs

made for them.
" Report of Committee appointed to collect Information as to the Effects of the

late Hurricane upon Tall Chimneys."—The chimneys affected by the hurricane of

7th February, 1S50, and of which particulars were given, were those at St. Rollux,

Glasgow, 330 feet high above ground; Dairy, Edinburgh, 180 feet; Inverleithen,

110 feet; and shorter ones at Portobello, Musselburgh, Dalkeith, Lingerwood, near

Dalkeith, Amiston, and Leith.

SOCIETY OF AETS.

April 16, 1856.

" On Thread or Fibre Gilding," by Mr. F. Bennoch.

April 23.

"On Pboto-galvanography, or Engraving by Light and Electricity," by Herr

Pad Pretsch.

April 30.

"On the Printing of Fabrics, with special reference to Carpets and Shawls,"

by Mr. J. Bnrch.

Mat 7.

"Fires, the best means of Preventing and Arresting them, with a few words on

Fireproof Structures," by Mr. Braidwood.

May 14.

"On Means available to the Metropolis and other places, for the supply of

Water free from Hardness and from Organic Impurity," by Prof. Clark.

May 21.

" The British Silk Manufacture, considered in its Commercial Aspects," by Mr.
S. Winkworth.

INSTITUTION OF MECHANICAL ENGINEERS.

Dec. 19, 1855.

" On a New Construction of Pumping Engine," by Mr. Wm, Fairbairn.
" On an Improved Axle-Box and Spring Fittings for Railway Carriages," by

Mr. W. G. Craig.
" On a New Duplicate Retort Steam Boiler," by Mr. Thos. Dnnn, Manchester.
" On an Improved Horizontal Condensing Steam Engine," by Mr. W. B.

Johnson of Manchester.
" On the Construction of Packing Rings for Pistons," by Mr. J. Ramsbottam.

January 30, 1856.

The annual report of the council was given in, and the financial statement showed
i balance of £235 in favour of the Institution.

'• On the Pumping Engines of the Wolverhampton Water Works, with some
Remarks on Water Pumping," by Mr. H. Marten of Wolverhampton.

" On Wood Bearings for Screw Propeller Shafts," by Mr. John Penn, London.
" On an Improved Railway Crossing," by Mr. H. Woodhouse.
"On an Improved Safety Valve," by Mr. Ramsbottam, Manchester.

No. 100.—Vol. IX.

MONTHLY NOTES.

Merritt's Breech-Loading Cannon.—Our engraving is a vertical section

of this piece of ordnance, the breech-loading arrangements of which are of a novel

character. The gun is bored quite through the bore, being slightly enlarged at the

breech end, to receive what the inventor terms an expanding plug. The gun is

raised, levelled, and depressed, by means of a cam acting a little behind the trun-

nions. The axle or shaft of the cam passes transversely through the sides of the

gun carriage, and is fitted externally with a lever which hangs vertically in the

position in which the gun is represented. A breech-resisting piece of cast-iron is

fixed by massive bolts to the back of the carriage, these bolts being screwed into

strong iron plates placed across the carriage framing. The outer end of the plug

abuts against the resisting piece, which is curved to a radius from the centre of the

trunnions, to allow of the elevation or depression of the gun. The expanding plug

which closes the back of the gun after the charge is introduced, consists of an iron

back, having a tapered spindle screwed into its centre. On this spindle are placed

two thick discs of vulcanized india-rubber, and these are secured by an iron front

cap, a key being passed through the end of the spindle to hold the cap in position.

When the gun is to be loaded, the cam lever is pulled back until the back end of

the gun rises above the resisting piece. The plug is then removed, so that the

charge can be introduced from behind. When the gun is loaded, the plug is put

into its place, and the breech of the gun is lowered to bring it to the proper level,

the plug being then held by the back resisting piece. When the charge is exploded

it compresses the india-rubber discs, which, in consequence, expand laterally and

fit more tightly into the gun. Thus, not only is the chance of the plug being

driven out lessened, but the escape of gas at the back is also entirely prevented.

The Fast-Printing Presses of America.—Messrs. Hoe & Co., of New
York, recently furnished the proprietors of Lloyd's Weekly Newspaper with a six-

cylinder type-printing machine for the rapid work required by that newspaper.

This machine is the fifth of the kind ever built, and, with the exception of the

four-cylinder one used on the Parisian paper, La Patrie, is the only press of the

kind at work in Europe. In America, however, such fast presses are becoming

an absolute necessity, to keep up with the rapid increase in the circulation of all

the leading papers, enabling them to hold back until the latest moment for the

insertion of important news. The largest presses ever built are the eight-cylinders,

which will throw off 20,000 sheets an hour, or 333 copies per minute! These

presses cost 25,000 dollars each. There are but three in existence. The first

two were built for the Philadelphia Ledger, a paper which circulates SO,000 daily,

or more than any other daily journal in the United States. The proprietors were

forced to build these fast presses in order to meet the enormous demand for their

paper. Soon afterwards the New York Sun ordered one, which it uses in connec-

tion with a fuur-cylinder, and by which means it can strike off 30,000 copies every

hour. The Herald uses two four and one six-cylinder presses, which enables it to

print hourly 40,000 papers. The Times and Tribune have each a four and six-

cylinder; the Commercial Advertiser and Post, a four-cylinder ; the Boston Journal,

one six-cylinder; Traveller, Times, and Transcript, also of Boston, one four-cyln-

der each ; the Baltimore Sun, two four-cylinders ; and the Cincinnati Commercial,

one. The Messrs. Hoe are also building a four-cylinder for the Boston Herald,

and another for the Philadelphia Sunday Despatch. The four-cylinder will run off

10,000 sheets an hour, and costs 12,500 dols. ; the six-cylinder, 15,000 sheets,

and costs 18,000 dols. ; and the eight-cylinder, 20,000 sheets, and costs 25,000

dols. These are certainly heavy outlays for only one part of a newspaper establish-

ment, and will show the public what sacrifices are made to furnish them with their

daily morning journal.

Competition of Farm Engines and Thrashing Machines.—An in-

teresting trial for the decision of the comparative merits of the farm steam engines

and thrashing machines of two different makers, recently took place on the farm of

Mr. Neame, at llernhill, Faversham. One engine and thrasher were made by Messrs.

Hornsby & Sons of Grantham ; the others were by Messrs. Clayton, Shuttleworth,

& Co. of Lincoln. Messrs. Hornsby's productions are the property of Mr. Neame,
who challenged other machines in the county to a trial. The points to be consi-

dered were—consumption of fuel—weight of straw thrashed—quantity of corn

thrashed—least waste in straw, chaff, and carvings—least damage to sample

—

separation of chaff and carvings—cost of thrashing per quarter, ready for market.

The challenge was accepted by Mr. Thomas Aveling of Ruckinge-court, with one

of Clayton, Shuttleworth, & Co.'s "finishing" thrashing machines, with Nalder &
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Knapp's patent screens attached. Mr. Neame's engine was eight, and Mr. Ave-

hng's seven horse power; and at the trial, a stack, containing from 40 to 50 quar-

ters of corn, was thrashed out in 3£ hours. The result was as follows :

—

Neame, 3 cwt. qrs. 14 lbs.

Aveling, 5 " " 3 "

Corn thrashed.

21 qrs. odds.

25 " "

Owing to the very high wind, and Mr. Aveling having the windy side of the stack,

it can, perhaps, hardly be considered a fair trial; for it took four men more to

carry away the straw from his machine, and to bring the sheaves to it, than Mr.

Neame's required, aud the wind, added to his own inexperience as a fireman, gave

an excess in fuel with his engine, which was only of seven- horse power. Under

these circumstances, the award was in favour of Mr. Neame; but corn from Mr.

Aveling's machine was ready for market, whereas that from the other had to pass

through a winnowing machine. Although, as far as this trial went, the decision was

against Mr. Aveling, it was clearly agreed that he thrashed the cleanest ; but his

costs were 37s. Gd. against 31s. 6d. on the part of Mr. Neame. The strong gale

which occurred at the time had, of course, a- great deal to do with this difference in

the working costs; and it must be added that Messrs. Hornsby had their own men

to attend to their engine—men who were well practised in the work in hand.

Properly arranged, " farmers' trials" of the kind must do good, in bringing out

the qualities of the machinery, on which the farmer has to depend so much.

American Farm Pump.—Mr. Weis of Bordentown, New Jersey, has recently

introduced the improvement in pumps represented in the annexed 6gure, which is

a longitudinal section of the pump barrel.

The improvement refers to the buckets and

valves. A light cylindrical piece of metal,

somewhat less in diameter than the box of the

barrel, forms part of the bucket. To this

cylinder is secured a perforated metal cone, and

inside the cone is placed a cone-shaped piece

of leather, gutta-percha, india-rubber, felt, or

other similar elastic material. This elastic

cone is arranged so, that its upper end shall

fit the bore of the pump barrel, a three-winged

block being placed inside it. The pump rod is

bolted through this block, so as to fix all the

parts together. This forms the bucket of the

pump, and the valve below is constructed in a

similar manner, the perforated cone being se-

cured between the flanges of the barrel and

suction pipe, and the block and elastic cone

being bolted to the perforated cone. On the

descent of the bucket, the water in the barrel

passes through the perforations in the metal

cone, and causes the elastic cone to collapse

into the spaces between the wrings of the block,

so that the water passes freely to the upper

side of the bucket. On the bucket being raised, the elastic cone becomes distended

against the sides of the barrel, and prevents the water from returning through the

bucket. The action of the stationary valve is precisely similar to that of the

bucket valve. These pump valves are almost identical in construction with those

exhibited by M. Letestu at the French Exhibition of last year.

Mathieson and Hitter's Mariner's Compass.—In this recently patented

compass a means is provided of ascertaining the deviation or error of the compass,

at noon of each day that a shadow of the sun can be obtained at that time. In

this compass a glass cylinder, A, carries the usual compass card and needle at its

lower part. The cylinder is fitted with metal caps at top and bottom, the top cap,

D, being formed with a raised rim.

Diametrically across the top is placed

in edge a thin strip of metal, c, and

the glass cylinder is marked with an

arrow coinciding with the position of

the strip, c, so that the point of the

card directly beneath the strip can at

all times be accurately ascertained by

inspection. The cylinder or bowl is

supported in the usual way by spindles

entered into a gimbal riug, E, this ring

being carried on pivots, G, fixed in a

lyre-shaped frame, F, and mounted on

a pedestal, H. When the deviation or

error of the compass is to be ascertained,

the instrument is turned round, until

C, runs north and south, as actually indicated by the compass card

If at noon the sun then throws no shadow of the strip, c, on the top

cap of the bow], the compass will not show any arrow ; but if a shadow is thrown
by the strip, the instrument must be turned round in whatever direction may be
necessary, until no shadow is thrown. The strip, c, will then be in the true north
and south line, and the arrow on the cylinder will indicate how many points of

deviation or error are made by the compass card.

White's Air-Blast Grinding Stones.— In carrying out his adaptation of

the cold-air blast to millstones—as detailed by us in our Plate 191 of last month
—Mr. White has marked out for himself a course considerably different from that
of earlier inventors, in connection with this important subject. In the various

the strip

beneath.

plans by which the cooling air has hitherto been applied to grinding surfaces, the

current has been forced in between the stones, by one means or other, from with-

out; whereas, in Mr. White's plan, the air apparatus is an internal appliance,

drawing its necessary quantity of air from the surrounding atmosphere, and
thereby bringing the grain and air into the closest possible contact with each other.

The result of this is, that the grain and air are instantaneously discharged, in a

mingled condition, to that portion of the stone where the motion is sufficient to act

at once upon the matters to be reduced. In cases where the new system has been

fairly carried out, involving the primary rolling or crushing of the grain, the grind-

ing and the free discharge of the flour when ground, the work done has proved to

be double that of ordinary millstones, with a very slight additional expenditure of

power. A pair of these stones will grind from ten to twelve bushels of wheat per

hour, instead of from five to six, whilst the work is far better done than usual, the

flour being delivered in a perfectly cool state. In other terms, the new system
apparently produces better flour, and more of it, from a given quantity of wheat,

than by ordinary grinding. This system also entirely obviates the necessity of

applying exhaust fans to the peripheries of the stones, the use of which is always
attended with considerable loss of the finer particles of flour, whilst much power is

absorbed in driving the fan blades.

Steam Dash-Wheel Bleaching.—A well-authenticated fact as to the per-

formance of an invention, is always tenfold more impressive than the record of the

most decided theoretical opinion. This view is well supported in the instance of

Mr. Wallace's steam dash-wheel, engraved by us at page 270 of our last volume.

Mr. Wallace has converted the common washing dash-wheel into a complete bleach-

ing apparatus; not only is the wheel driven by steam power, but steam enters the

rotatory case, and mingles with the goods and the chemical ingredients of the

bleaching process. The effect of the new system is, that not only are the goods
bleached in a superior manner, but the process is hastened to a marvellous amount.
We have seen a piece of cambric handkerchief which was finished in twenty-four

hours. The old proceSF, which is still practised by the manufacturers, would have
demanded six weeks.

Joint Stuck Companies.—In 1855 there were 253 joint stock companies
provisionally registered, only 82 of which proceeded to complete registration. The
companies without limited liability which obtained complete registration were 77,
and those with limited liability were only 5. There is here proof of the uselessness

of the late act. Of the 77 companies, 20 were gas companies, 19 assurance

companies, 8 companies to work patent inventions, 3 mining companies, and 2
railway companies. The five companies completely registered with limited liability

consisted of two gas companies, a steamboat company, a warehouse company, and a

coal company.

Law Reports in Patent Cases.—Tolson's Patent; May 31, 185G.

—

Application was made to the Lord Chancellor to have the great seal affixed to letters

patent for an improved method of producing a metallic lustre on cloth. Two per-

sons, named Schischkas and Calvert, obtained a patent in January, 1854, for im-
provements in dyeing and printing textile fabrics, which it was alleged embraced
Tolson's invention. These persons had, it appeared, entered an opposition before

the Solicitor- General, which opposition had been overruled, and they now prosecuted

the matter before the Chancellor. His Lordship, however, directed the order to go
for the sealing of the patent, saying that the legal rights of the parties would not

be affected thereby. Thp question raised was one for the determination of a court

of law, and could not be properly raised at the present time.

Bett's Patent Capsules.—A patent was granted in 1842 to the late Mr.
Betts for the manufacture of metal capsules to cover the mouths of bottles, jars, &c.

A considerable loss was sustained by the working of this patent, but the manufac-
ture was improved and rendered profitable by a subsequent invention, which was
also patented. A profit of £2000 had been thus realised. The present owner of

these patents, the sons of Mr. Betts, now applied for a prolongation of the term of

the first patent, and witnesses were called to prove the utility of the invention.

One of them, a pickle and sauce merchant, stated that he paid £250 a month for

metallic capsules. There was no opposition, but the Privy Council considering that

the original invention was destitute of merit, or being meritorious, having been suffi-

ciently rewarded, dismissed the application.

Marine Memoranda.—The American yacht Sylvie^ brought to this country

in 1853, by Captain Cornstock, has just left Southampton for New York. She is

considered to be the fastest cutter yacht afloat, and certainly everything has been

done in her that the highest nautical science could suggest. Although of nearly

200 tons measurement, the Sylvie draws only about 4 feet 6 inches of water; but
by the use of a series of shifting boards or sliding keels, which drop below the bot-

tom a depth of about seven feet, she is rendered in strong winds particularly stiff,

and when sailing, the boards remove the necessity of using shifting ballast. For
some time past the Sylvie has been the property of Messrs. Croskey & Co. of

Southampton, but within the last few weeks was purchased by a gentleman of New
York for aquatic racing on the American seaboard. The first cost of the vessel

was immense, her original possessor having expended upwards of 20,000 dols. in

her construction. For the purpose of enabling the yacht to make a safe voyage
across the ocean, it was deemed prudent considerably to lessen her immense spars

and sails, and should the weather prove at all favourable, it is believed she will

reach her destination in from 25 to 30 days. There are on board, besides the Cap-
tain, seven hands, and the vessel is provisioned for 90 days. Her first run across

the Atlantic from Halifax to Havre was made in 16£ days.

Linen Manufacture in France.—France presented the greatest number
and variety of hempen as well as linen manufactures, and when we observed how
large a portion of the French division of the building was devoted to these goods,

we were impressed with the conviction of the important position the linen trade

must hold in the manufactures of France. The goods exhibited were in almost
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every instance of excellent quality ; they had little starch or finish, made of a firm
round thread of yarn, and, although well adapted for immediate use, were not so
sightly as Irish linens. A great variety of drills, fancy goods, and damask, either
all linen or mixed with cotton, wool, or silk, were exhibited, and from the great
taste and ability displayed by the French linen manufacturers, there is little doubt
that, were not the trade crippled by the high duties on linen yarns, they would soon
be able to rival any country in Europe, and compete successfully in the market of
the world. At present, as far as we can ascertain, the French linen manufacture
is only for home consumption, and little or none is exported. The home consump-
tion of linen is, however, very great. Linen napkins, as well as table-cloths, are
used at table by all classes. Linen is generally used for underclothing, and the
linen blouse, either dyed or undyed, is the universal outer garment. In consequence
of this general use, the linen manufacture of France is of great magnitude, being
reckoned at seven yards for each person, or about 250,000,000 of yards per annum.
Estimating the value at l^f., or Is. English, per yard, the annual value must be
about 312,500,000f., or £12,500,000 sterling. It is our opinion, after a careful

examination, that the same fabrics could be produced in Ireland and Scotland at

20 per cent, less, on account of the lower price of our linen yarns, which are now
excluded from France by prohibitory duties. An interesting portion of the French
linen goods is the various descriptions used for the army and navy. In both these
services, the shirts, trowsers, sheets, &c, are all linen, as the Government wisely
jadges that, though the first cost may be a little higher than cotton, yet, that the
greater strength and durability of linen makes it much the cheaper article to expend
the public revenue upon. We were informed that the other Continental nations
also use linens for the same purpose. Should the authorises here adopt the use of
linen for the British army and navy, we consider it would be a saving to the nation,

and would, of course, have a beneficial effect upon the linen trade.

Reed's Ship's Rudder Movement.—One or two ships, recently arrived
from America, have been fitted with this improved helm gear, which is represented

in plan in the accompanying engraving. The rudder wheel spindle, a, is mounted
on standards, one in front of, and one behind the rudder head, in the usual way.
This spindle has two screw-threads cut upon it, one crossing the other, and each

fitting a separate half nut block, b. These nut blocks are grooved

to work upon guide bars, c, extending across between the two stan-

dards. A pin, d, fixed into each block, projects down, and works
between two lags formed upon the iron cap, e, of the rudder head.

The rudder wheel being turned, causes the blocks, B, to traverse in

opposite directions, in consequence of their being acted upon by the

reversed screw-threads, and the pins, D, turn round the rudder acting

upon it equally in opposite directions, on opposite sides of its axis.

This forms a very compact and efficient arrangement, and will pro-

bably socn be adopted on this side of the Atlantic.

The British Association at Cheltenham, 1856.—The meeting of the
British Association for the Advancement of Science, is announced to open this year at

Cheltenham, on the 6th of August, under the presidency of Dr. Daubeny, who will

succeed the Dnke of Argyle. The reception room will be in the Rotunda, Mont-
pellier. Notices of communications intended to be read at the meeting, with a
statement whether or not the author will personally attend, may be addressed to

John Philips, F.R.S., Assistant General Secretary, Magdalen Bridge, Oxford, or
to any of the local secretaries at Cheltenham. Captain Robertson, R. Beamish,
F.R.S.A., and J. W. Hugal, Esq.

The Glasgow Agricultural Society's Snow.—Whilst the great con-
tinental agricultural display has been going on in Paris, we at home have not been
idle in matters which relate to the stocking and mechanical furnishing of the farm.
Competitive exhibitions, where farmers and the artizans more immediately connected
with farmers

1

pursuits were the candidates for honourable places, have lately thronged
opon us, and of these, not the least important is that of the Glasgow Society. It
is a gratifying fact that the extent and quality of the live stock brought out at
Glasgow on the present occasion, were far above the average of previous exhibitions

;

but it ifl to be lamented that the farmer's mechanic made so insignificant an appear-
ance. There were but seventeen entries under the head of " implements and ma-
chines," and these, for the most part, presented little beyond the usual stereotyped
list of show things which the meanest exhibitions can always command. There
was only a single farmer's steam engine in the yard. This was a " five horse power
patent steam engine for driving thrashing machines/' and for doing the general
drudgery of the farm, by Messrs. A. Chaplin & Co., Cranstonhill, Glasgow. The
chief peculiarity in thin engine is in the boiler, which we have already described as
working upon the "forced eombm-tion" principle. But it has many other points
to recommend it to the notice of the farmer. It requires no framing, the upright

boiler forms a remarkably steady pillar frame, and carries everything. It is light;

the one exhibited weighed only l£ tons. It is cheap—portable in the extreme

—

and can be adapted with facility to any kind of work ; and lastly, it is most economi-
cal in its consumption of fuel. The farmers stared at it, and the judges gave it a
slight glance in passing, but were silent upon it in their prize awards. Mr! Murray
of Ellemford, Dunse, showed his Scotch cart with self-adjusting brake ; and small
prizes were given to Mr. Macredie of Irvine, for his fire-clay troughs for cattle ; to

Mr. Robson of Kilmarnock, for similar articles; to Mr. Suttie of Inchture, Perth-
shire, for his pulverizing land roller; to Mr. Smith of Auchterarder,for his ingenious
self-adjusting scythe; to Mr. Cassells of Newton Mearns, for his straw cutter; to
Mr. M'llwraith of Cadder, for his two horse lever grubber; to Messrs. Young,
Peddie, & Co., for their root grater, and for Mr. Gillespie's inclinometer. The same
firm also carried off prizes for metal chairs and wire-work. Mr. Law of Shettleston

was rewarded by a prize for Hanson's potato digger; Mr. Neale Thomson of Glasgow,
for a drill hoe; Messrs. A. & W. Smith of Glasgow, for weighing machines and
a straw cutter ; Messrs. Young of Ayr, for double and single cheese presses, and
Messrs. John Buchanan & Co. of Glasgow, for a dog-cart.

The London General Omnibus Company.—The traffic receipts of this

now gigantic association were £10,136, for the week ending June 7th. What
must be the enormous extent of the street passenger traffic of London, when a
single concern, which does not embrace, by any means, all the business of its kind,

shows such a receipt sheet?

American Circular Groove-Cut-
ting Saw.—Messrs. Harrison and High-
field, of the United States, have recently

patented there the arrangement of circular

saw shown in partial section in our engrav-

ing. This saw is for cutting grooves, and
is contrived so that it can be adjusted to cut

grooves of different widths. The saw is

clamped upon its spindle with bevilled or

wedge-shaped washers, the setting round of

which washers causes the saw to bo set

more or less obliquely on its spindle. When
the saw is set so as to be at right angles to

its spindle, it cuts a groove of the width of

its own thickness only ; but when it is set

oblique, as it comes round one part, cuts to

one side, and the opposite part to the other

side, so as to cut a groove of increased width,

such width, of course, depending on the

obliquity of the saw.

Circumferential Action Splitting and Grinding Stones.—A curious

adaptation of reducing or grinding stones, for splitting and grinding beans, peas,

and cereals generally, has just been made by Messrs. Maas & Adams of the Borough.
In this arrangement, t.he periphery of the running stone is the acting surface,

instead of the face, as

is commonly the case.

The stationary stone

has a concave acting

surface corresponding

to the curvature of

the runner, and it is

between these con-

tiguous convex and

concave surfaces that

the grain is ground.

Our sketch shows a

pair of such stones in

sectional elevation, as

arranged forsplitting.

The beans or other

matters to be split,

are fed into the stones

by an overhead hop-

per, the bottom shak-

ing spout of which

delivers them into the narrow curved space between the stone surfaces. The
adjustment as to fineness of reduction is effected by a screw spindle gearing,

capable of shifting the stationary stone nearer to, or further from the runner. As
the matters are reduced, they find their way down through the narrow space be-

tween the stones, and thence fall into a discharge duct beneath. The acting faces

of the stones are serrated in curved lines running transversely across the periphery,

so that the grain lias a tendency to be gathered towards the centre. The runner

rotates about a hundred times per minute.

French Straw Loom.—A straw loom, shown by M. Guyot, of the Chateau

de Sillery, is amongst the curiosities of mechanical ingenuity brought out for the

world's inspection, at the great Parisian Agricultural Show. It forms mats with

two threads of wire, No; 4, woven with straw or reeds or rushes, which will last

four years. The machine is worked by a man like a common handloom, and the

thin web as it is formed passes through below the machine, and winds itself up

behind the workman like a carpet. This straw web is used for the protection of

young vines trained along the ground, and costs rather less than Id. a yard.

The inventor used GO,000 yards of it last year to protect his vines to the loth of

May against white frosts; till the 30th of June against cold rain ; and till harvest
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against tbe otherwise slow maturity of a cold season. This invention might be

verv usefully employed in market gardens and nursery grounds, and the matting

can also be set up in a frame perpendicularly for the protection of wall fruit. Its

cost is stated to be under £4 of our money.

Edwards' Steam Railway Brake.—The brake apparatus represented in

sectional elevation in the accompanying engraving, is the invention of Mr. F. H.

Edwards of Morrison Terrace, Newcastle-upon-Tyne. This arrangement answers

as well for securing the ordinary retarding effect necessary for the usual working

of the train, as for an almost instantaneous stop for preventing accidents from

collisions and other sources of casualties. Each carriage in the train has attached

to its central part, beneath the framing, a short horizontal steam pressure cylinder,

furnished with two pistons, which pistons may either be of the common kind, or

composed of two metal disc plates, embracing a flexible cupped or dished packing

piece, fitting to the cylinder. This cylinder has a stuffing-box at each end, the

packing being, by preference, a flexible cupped ring, embracing the piston-rod, and

contained in a small gland or packing chamber cast on the cylinder cover. The
rods of the two pistons pass respectively fore and aft through the two stufBng-

boxes, far enough to reach the two axles of the carriage. These rods need be

cylindrical only for the actual distance required for the traverse of the pistons.

Beyond this part tbey may be flat or rectangular in section, and each is finally

connected to a duplex knee-joint link arrangement, or parallelogram of links on

the "lazy tongs" plan, working in a slotted bracket attached to the framing, and

connected with a pair of clipping wood blocks, which embrace the running axle of

the carriage wheels. The inward traverse of the pistons thus causes the fore and

aft pairs of brake blocks to clip more or less severely upon the axle, so as to retard

the train in proportion to the quantity of steam admitted. Various other me-
chanical arrangements may be adopted for giving the necessary brake action. The
pressure cylinders are connected with each other, and with the locomotive boiler,

by flexible tubing, the joint connections of the tubing being made by turning the

ends over ferrules, and then screwing these parts together. With this arrange-

ment, steam from the locomotive boiler may be admitted into every cylinder in the

train, the steam being conducted in at the two ends of the cylinder in each case,

so as to cause the two pistons to advance towards each other, and draw all the

brake blocks into simultaneous action throughout the train.

Commercial, Results of the Parisian Agricultural Show.—It is a

curious and pleasurable feature of the great French Agricultural Show, that it has

served to develop some of the natural resources of that all along comparatively

useless country Spain. Who would have expected to find a single province, that

of Catalonia, sending 103 different kinds of wine? Who, indeed, would ever have

expected to find one of the Spanish noblesse doing anything half so useful? Yet
this has be?n accomplished by the Marquis de Palmerola, the founder of the

Agricultural Society of San Isidro, who has personally attended his display of his

country's products. The wines he showed have gained him a gold medal. Of
lentils and beans of different kinds, there are 39 varieties exhibited, all grown in

the province as articles of field culture. The samples of maize are extremely fine.

There is a very good white wheat from near Barcelona, and a price is quoted on

the different samples exhibited, as a test of their local value. There are 14 dif-

ferent kinds of almonds, very large varieties of walnuts, common nuts, figs,

oranges, and lemons. Then there is tobacco, liquorice, hemp, cork, sausages, and
cheese. There are oils of various kinds ; but, as a matter of business, the agri-

cultural product likely to be most directly useful to England in this collection, is

the article termed Algarobas, which grows on a species of acacia tree, found in great

profusion all along that part of the coast of Spain, and probably to be met with
on all parts of the sea-coast of the Mediterranean. It is used as the principal

food of horses and mules, is sweet to the taste, in shape like a podded bean or

large pea, with seeds in the centre. It is the same article which has been lately

imported from Egypt under the name of Locusts, or St. John's Bread, and which
is now selling in London, as cattle food, at about £S a ton. It may begot in any
quantity at Barcelona, at the price of 5t rer 100 kilogrammes, which is little

more than 40s. a ton. It is shown also as a product of Sicily, under the name of
" Caroubas," and is likely to be £ot in great abundance, if there should be any
demand for it. The English seem to have put it to a wrong use in giving it to
cattle, as it is exclusively applied to the feeding of horses and similar stock in

Spain. We trust that this notice of it may induce some ot the Spanish merchants

to import it from Barcelona, as it may be sold with an excellent profit at one-half

the price now sought f>r it in London. A cheap food for horses is one of the

great desiderata of English agriculture, and would tend more than almost any-

thing we know to diminish the cost of production, and to set free a large surplus

for the consumption of man. Belter far that we should import cheap horse food

and cattle food than cheap and inferior grain as human food, thus enabling us

to reserve the better qualities of grain now consumed by our horses, to give bone

and muscle to our agricultural population. That free and industrious country,

Switzerland, comes out strongly in cattle and farm produce. She shows barley

grown nearly 4,000 feet above the sea's level, among the hills of the Grisons, and

carries off a silver medal for a red wine, CortaiUaud, sold at 3s. a bottle. Fresh

butter from the Alps meets with a similar reward; so also does Alpine honey at

7d. a pound ; Gruyere cheese, made in the proportion of 2fi£ pounds from 110

quarts of milk, is a fact not be passed over without reflection. Neither is the

Erlenbach cheese of M. Karlet, who produces

a last year's article at 4d. a pound, whilst he

shows the same, 20 years old, at 8d. a pound.

M. Marins has fresh apples at a halfpenny a

pound, and dried ones at a penny ; whilst from

Geneva comes solidified and soluble milk, fresh

at the end of 15 days. Amongst the Belgian

products is an artificial guano, made from fish.

This article resembles Peruvian guano, and is

worth eight guineas a ton. The benefits of

organization in carrying out any public scheme

were never better shown than in the details of

this Exhibition. The Royal Agricultural So-

ciety of England has done nothing whatever

for the furtherance of British interests on this

occasion, and hence the English exhibitors

have been left to get on as well as they could,

at great cost, and aggravated personal trouble.

Scotland acted very differently. The Highland

Society sent over a deputation, secretary, and

proper staff, and the result is, that their show

beat everything hollow, whilst general economy and individual comfort were every-

where secured in their undertakings.

Worsted Machinery.—There were no machines for washing wool exhibited

worthy of any comment. Of carding engines, none were shown superior or even

equal to those already in use in this district. Of preparing or opening machines,

as distinct from carding machines, there were only two processes noticed by the

deputation, one the ordinary sheeting machine, steam heated, and well known here

(not numbered); the other on the principle of the figure heckle, which has been

long known and used here in the flax and hemp trade, and occasionally for worsted, for

the longer staples of which it appears to be well adapted. Of combing machines,

three only deserve remark; two of which, Heilman's and Preller's, are well known

in England ; the other, Dujardine Collette, a Rou^aix, in which there is one new
feature—viz., that after the wool has been fed upon the circle, a working comb
acts upon the ends of the fibres outside the circle, and the wool abstracted by this

working comb is replaced with the noil end upon the circle. This machine was
working at a disadvantage, inasmuch as the wool under operation was too long in

fibre for the machine as then constructed or adjusted. Of preparing or drawing

machines, there were none exhibited that were adapted for the long wools generally

used in this district ; but for fine short wools, a class of machinery is used of which

little is known here. In the first boxes of the preparing or drawing process, a

double draft in each box is general, and the porcupine roller is common in all, even

down to the roving; and oscillatory rollers to roll and consolidate the thread are

substituted for twist. The deputation did not observe any machine or throstle

suitable for the spinning of long wools, although it is well known that such ma-
chines are sent from this district into France for that purpose. Mule spinning for

fine wools appears to be all but universal ; there were, however, no machines of this

description shown equal to those which are now constructed for the cotton trade in

England. Of looms for weaving, those exhibited were generally of old construc-

tion ; there were some exceptions, one of which is that of Armegaud, aine\ Paris,

a loom intended for figured goods, combined with a considerable number of healds,

which were to be worked by a witch engine at the side of the loom, and a figure to

be produced by a jacquard engine by electrical action; but this machine was un-

finished when the deputation left Paris. Another is that of Jac. Grasmayer
(Reutte, in Tyrol), which shows a mode of working sixteen treddles or bealds by

only two tappets; these are deserving of attention for the production of figured

goods, combined with healds, or for working a large number of healds in a simple

manner. Of jacquard engines there were many examples, nearly all with wooden
frames; but they deserve attention on account of the substitution of thin paper for

cards, which is obviously of great advantage in elaborate designs. These were

accompanied by reading on, punching, and repeating machines, some of them of

very excellent construction. There is another machine used in the finishing of

goods— viz., that of David Labbez & Co., Sains-Richoumont, Aisne, which

deserves especial notice. It is a machine for removing noil or knot fmm the face

of merinos and other fabrics after weaving. By this machine the superfluities are

sheared or shaven off in a very peculiar manner, at the same time the ground is

raised, whereby a richer appearance is given to the cloth.

—

Reports on the Purls

Exhibition.

Woollen Machinery.—With reference to machinery, the Council of the

Huddersfield Chamber of Commerce felt that they would not be discharging their

duty to the Chamber without giving a full and accurate description of such ma-
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chines as, in the opinion of Mr. Lister, showed any improvement in their construc-

tion, and not only of those seen in the Exhibition, bnt also of those at work in the

different manufactories which Mr. Lister was kindly permitted to inspect. The
Council are well aware that- some of the machines described in the Appendix have
been tried in this country, and, on temporary failure, have been permitted to fall

into disuse ; but if the Continental machine-makers have succeeded in bringing

the same machines into such a state cf perfection as to enable the manufacturers

to work them with obvious advantage, the Council think our own machinists only

require to be informed of this fact, to induce tliem to apply their inventive faculties

to the subject, and to persevere until they shall, at all events, have arrived at

equally satisfactory results. In their eagerness and willingness to adopt improve-

ments, all due credit must be given to our Continental competitors; but in inven-

tive genius, and the application of mechanical skill, the Council hope they will

never be called upnn to concede to any nation permanent superiority over their

own countrymen. With reference to our woollen machinery, it must be admitted

that we have not hitherto brought into exercise, and sustained the same amount of

mechanical ingenuity and skill which the cotton and worsted trades of this country

have done. The Council trust, however, that our woollen manufacturers will not

be indifferent to the subject, or unmindful of the rapid strides which are being

made both abroad and in other branches of our home manufactures, but laying

aside any prejudices and predilections they hitherto may have held, will encourage

that improvement in every branch of our productions, by which alone a general

pre-eminence for them, both at home and abroad, can be secured and permanently

maintained. For an object so desirable, there is no doubt the machine-makers

connected with the woollen trade will lend their willing aid, and by the combined

efforts of manufacturers and machinists, the Council have no doubt the English

woollen manufacturers will continue to maintain the rank they have hitherto held

amongst the manufacturers of the world. Upon the subject of patent rights, we
may remark that the easy terms upon which the French people can secure them
for their inventions is a great incentive to the cultivation of mechanical genius,

and greatly stimulates that thirst after scientific and artistic knowledge which is

so peculiar to all classes of the French people.

PROVISIONAL PROTECTIONS FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

65* When Ihe city or town is not mentioned, London is to be understood.

Recorded February 23.

461. John Gedge, Wellington-street South, Strand—Improvements in preparing and
combining metallic substances for producing colours, and in manufacturing the
same.—(Communication.)

462. James E. Boyd, Lewisham, Kent—Improvements in scythes.

Recorded March 6.

564. Thomas Tisdall, Reynoldston House, county of Dublin—Improvements in machi-
nery or apparatus for propelling steam vessels.

Recorded March 11.

588. John Collins, Birmingham—Invention of a machine for pulverizing, crushing,
pressing, and cleaning land.

Recorded March 31.

774. Gregory Bird,Glasgow—Improvements in the application of asphaltic or bituminous
compositioDS for building and structural purposes.

Recorded April 4.

820. Joseph G. Martien, Newark, New Jersey, U.S., now residing at 32 Essex-street,
Strand—Improvements in the manufacture of iron.

Recorded April 1.

836. John Gedge, Wellington-street South, Strand—Improvements in tiles for build-

ings.—(Communication.)

Recorded April 19.

945. William Crosley, 16 Westbourne-park, Middlesex, and 103 Southwark-bridge-road,
Surrey, and George Goldsmith, Leicester—Improvements in wet gas-meters.

Recorded April 22.

959. Augnstin S. Yimont, Vire (Calvados), France—Invention of a new system of ma-
chine for spinning wool and any other fibrous material.

961. Peter Brown and George Brown, Liverpool—Improved apparatus applicable to

fornaces, fire-grates, fire-places, or btoves, for the purposes of economising fuel

and heat.

963. Christopher Nichels, Albany-road, Camberwell, and James Hohson, Leicester—
An improvement in machinery for weaving carpets and terry fabrics.

965. Thomas Jeacock, 20 Bridge-street, Leicester—An improvement in knitting ma-
chinery.

967. William G. Armstrong, Newcastle-upon-Tyne—Improvements in apparatus for

lifting, lowering, and hauling.

Recorded April 23.

971. Adam Bnllough, Blackburn—Improvements in looms.
973. William P. Savage, Koxham, Norfolk—Invention of a machine for drilling and

rolling land.
975. John S. Perring, Radcliffe—Improvements in chairs for railways.
977. James Barbour, Glasgow—Improvements- in sawing apparatus.
979. David Brown, Smethwick, Staffordshire—A new or improved method of joining

the rails of railways.

Recorded April 24.

980. Alexander S. Stocker, 11 Poultry, Cheapside—Improvements in the application of
certain materials to the manufacture of ink and other stands, and other articles,

and in the manufacture and finishing of articles produced out of such or other
material or materials.

981. Ahe\ D Schratz, Sr. Deniw, near Paris—Improvements in preparing colours for the
impression of woven or textile fabrics or stuffs of any kind.

952. John Yeomanson and William Yeomanson, Leicester— Improvements in the
manufacture of knitted fabrics.

953. Thomas Woodcock and John K. Punshon, 26 Great Ormond-street—Invention of
a machine for cutting and slicing bread and other substances.

984. George Ashworth, Sunny Bank Mills, Rochdale—Improvements in machinery for
preparing slivers or slubbings of wool and other fibrous materials, commonly
called condensing carding engines.

955. Charles Cowper, 20 Southampton-buildings, Chancery-lane—Invention of a new
yarn or thread, and its application in the manufacture of stockings, gloves, and
looped and other fabrics.—(Communication.)

956. Fennell Allman and Donald Bethune, Cambridge-terrace, Hyde-park—Certain im-
provements in apparatus for the production of steam, and in the apparatus em-
ployed in its application to motive purposes.

957. Victor Doat, Albi, France—An improved galvauic battery and method of recovering
and revivifying the agents employed.

9SS. Walter Neilson, Glasgow—Improvements in locomotive engines.
9S9. Frank W. Blackett, West Smithfield—An improvement in the construction of keys

and locks, and in the fitting of locks, to afford increased safety.
990. Thomas Moore, Retford—Improvements in machinery for riddling and winnowing

or cleaning corn and other grain.

Recorded April 25.

991. William Naar, Glasgow—Improvements in folding or adjustable articles of fur-

niture.

992. George Elliot and William W. Pattinson, Newcastle-on-Tyne—Improvements in
the production of peroxide of manganese.

993. James Hardacre, Manchester—Improvements in the arrangement and construction
of carriages and carriage wheels.

994. Charles Swift and John J. Derham, Blackburn—Improvements in steam engines.
995. Isae"9 D. Fraetaniel, Paris—An improved safety rein or bridle.

99G. William Gosage, Widness, Lancashire—Improvements in the manufacture of sul-

phuric acid.

Recorded April 26.

998. Thomas Hill, Heywood, Lancashire—Improvements in steam boilers and furnaces
connected therewith.

999. Thomas Lawes, 32 City-road—Improvements in the construction and manufacture
of an implement used in tilling the land.

1000. Edmund Topham, Mansfield-road, Nottingham—Invention of apparatus for cleans-

ing out the sediment from the water in steam boilers, and preventing incrusta-
tion of the same.

1001. Malcolm W. Hilles, Percy-street, Bedford-square—Improved apparatus, applicable
to the treatment and cure of rupture, prolapsus uteri, and other protrusions of
the viscera.

1002. William E. Newton, 66 Chancery-lane—Improved machinery for manufacturing
painted or enamelled cloth.—(Communication.)

1003. Claude A. Arnaud, Lyons, France—Improvements in obtaining motive power from
steam and other fluids, and in pumping and forcing water and other fluids.

—

(Communication.)
1004. Thomas Walker, Warwick-place, Pimlico—Improvements in playing cards.

1005. Alexandre Vacherot, Paris— Improvements in the construction of submarine
tunnels.

1006. Thomas Heiffor, Sheffield—An improved method of manufacturing razor blades.

Recorded April 28.

1007. George Napier, Bath-street, Glasgow, and the Adelphi, and John Millar, Cavendish-
street, Glasgow—Improvements in the manufacture of gas from coal, tar, or other
bituminous, resinous, or fatty matter.

1008. Jean C. B. Dubos, Paris—An improved electro-magnetic apparatus.
1009. Thomas Restell, New Kent-road—Improvements in fittings or appendages for

doors, and in the means of fixing or attaching the same.
1010. Henry Geering, Birmingham—An improvement or improvements in metallic bed-

steads, chairs, couches, and. other articles for sitting, lying, or reclining upon.
1011. William D. Ruck, Topping's-wharf, Tooley-street—An improvement in tanning

hides and skins.

Recorded April 29.

1012. Charles J. Graftiaux, Molenbeck St. Jean, hy Brussels, Belgium—Improvements in
rotatory steam engines.

1013. John Hick, BoIton-le-Moors, Lancashire—Invention of apparatus for equalizing

the temperature of the water in that kind of steam boilers generally called

multi-tubular boilers.

1014. James S, Crosland, Openshaw, near Manchester—Certain improvements in furnaces
and steam generators for locomotive steam engines and other purposes.

1015. Thomas Greenshields, 11 Little Titchfield-street—Improvements in sleepers for

railways.
1016. Charles Titterton, Roehampton, Surrey—An improvement in the manufacture of

white zinc.

1017. Thomas W.Rammell, Trafalgar-square—Improvements in pen and pencil-holders.

1018. Isaac A. Boss, Bury-street— Improvements in preparing cane, in order to render it

suitable to be used as a substitute for whalebone.—(Communication.)
1019. William Pilling, Oldham—An improvement in the treatment of yarns or threads,

and in the apparatus connected therewith.
1020. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in anchors.

—(Communication from Louis F. F. David, Havre, France.)

Recorded April 30.

1021. John Smith and William Craven, Collyhurst, near Manchester—Certain improve-
ments in machinery or apparatus for dressing, machining, and finishing velvets,

velveteens, and other fabrics.

1022. Francis G. Spilsbury, Chaudfontaine, Belgium, and 56 Stones-ond, Southwark—
Invention for separating metals, metallic oxides, and metallic acids from their

ores.

1023. Samuel Dyer, Bristol—Improvements in reefing, furling, and setting the sails of
ships and vessels.

1024. John Rigby, Ashton-undnr-Lyne—Improvements in machinery for grinding or
sharpening the card cylinders and rollers of carding engines.

1025. Louis J. B. Manevy, Paris—Certain improvements in manufacturing cast steel.

1020. Wright Jones, Pendleton, Lancashire—Improvements in apparatus for regulating
the pressure and flow of steam, water, and other fluids.

1027. William E. Newton, 66 Chancery-lane—An improved method of, and machinery
for, polishing the surface of glass, stone, metal, or other materials capable of
being polished by friction.—(Communication.)

Recorded May 1.

1028. Nathan Defries, Fitzroy-square, and George II. Eachhoffher, Montague-street—
Improvements in gas fires,

1029. Henry Mapple, Childs-hill—Invention of barometers.

lOiSO. William 10. Newton, 66 Chancery-ln.*'—An improved preparation of phosphoric
acid.—(Communication.)
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1031. Claude Perron and Victor Bonlland. Paris—An improved knitting machine.
1032. Stephen Carey, Clink-street-wharf, Bankside, South.wd.rk—Improvements in water-

carts and barrows.
1033. Richard A. Brooman, 16G Fleet-street—Improvements in compressing, regulating

the pressure and flow of, and conveying gas, parts of which are applicable to air

and other fluid pumps.—(Communication.)

1034. Richard A. Brooman, 166 Fleet-street—Improvements in machinery for felting or
" planking" hat bodies.—(Communication.)

1035. Alexander J. Paterson, Upper Eaton-street—An improvement in or connected with
hawsers and other ropes or chains used in towing vessels.

j
1036. Nathaniel Smith, Thrapston, Northamptonshire—Improvements in clod-crushing

rollers, parte of which are applicable to other descriptions of rollers.

I 1037. Augustus Smith, Wentworth-street—Invention for treating vegetable fibres, in

order to fit them for use as a substitute for bristles iu paint and other brushes.
1 1038. Samuel Hunter, 13 Raven sworth-terrace, Gateshead, and Dock Anchor Works,

Hartlepool—An improvement in anchors.

Recorded May 2.

1039. John Cowley, Quenington, Gloucestershire—Improvements in the manufacture of
paper from straw and other vegetable substances.

1040. Richard Pearcy, Manchester—Improvements in machinery or apparatus for twist-
ing cotton and other fibrous substances.

1041. William Waite, 156 Cheapside, and Leeds—An improvement in the construction of
sleepers and rails for railways.

1042. William Naylor, Norwich — Improvements in power hammers and riveting
machines, part of such improvements being applicable to the manufacture of
bolts or rivets.

1043. William Day, Campbell-road, Bow-road—Improvements in clod-crushers or rollers
for ruling, pulverizing, or pressing land.

1044. Alexander Gordon, Fludyer-street, Whitehall — Improvements in evaporating,
boiling, and distilling fluids, and generating steam.

1045. Henry E. Brown, Dublin— Improvements in the description of hinges denominated
concealed hinges, for carriage-doors and doors of every description.

1046. Samuel Rooke, Birmingham—A new or improved manufacture of stair-rods.

1047. Richard A. Brooman, 166 Fleet-street—Improvements in machinery for bending or
shaping timber.—(Communication.)

1048. Henry A. Thompson, Lewes, Sussex— Improvements in hay-making machines.
1049. Robert T. Campbell, 67 Gracechurch-slreet—Improvements in machines for reaping

and mowing.—(Communication.)

Recorded May 3.

1050. Peter Armand le Comte de Fontaineraoreau, Paris, and 4 South-street, Finsbury

—

Improvements in electric telegraphs.—(Communication.)
1051. John Wright and Thomas Gorrery, Sheffield—Improvements in railway carriage

and other springs.
1053. Henry D. P. Cunningham, Gosport, Hants—Invention of certain apparatus to be

applied to boats, to increase their buoyancy and stability.

1054. Wright Gavside, Kidderminster, Worcestershire—A new and improved method of
letting off the worsted or yarn from the bobbins employed in weaving carpets
and other similar fabrics, in which bobbins are employed during the manufacture
thereof.

Recorded May 5.

1055. Caleb Bloomer, Westbromwich, Staffordshire—Improvements in the manufacture
of spikes and bolts.

1056. George Williams, 16 Cannnn-street, St. George's-in-the-East—Improvements in fog
and dark-night alarm signals,

1057. William Bulmer and Isaac Sharp, Middlesboro', Yorkshire—Improvements in the
manufacture of bricks, tiles, and other articles from plastic substances.

105S. Isaac llolden, St. Denis, near Paris—Improvements in preparing and combing wool
and other fibrous substances.

1059. Alfred Cbadburn, Sheffield—An improved construction of pressure gnage.
1060. William Gregory, Old Church-street, Paddington—An improvement in the con-

struction of roofing tiles.

Recorded May 6.

1061. AtuedC'C L. Bendant and Jean L. M. P. Benoit, Paris—Certain improvements in

treating ores of copper containing arsenic and antimony.
1062. Obed Blake, Blackwall—Improvements in applying practically the principle of

internal reflection within transparent substances.
1063. John Wright, Upnor, near Rochester—Improvements in apparatus for lowering

ships' boats.

1064. William J. Curtis, Sebbon-street, Islington—Improvements in constructing the
permanent ways of railways.

1065. William E. Newton, 66 Chancery-lane—Improved apparatus for connecting boats
with their tackle, and clearing or detaching th^m therefrom when lowered from
on board ship into the water.—(Communication.)

1066. William E. Newton, 66 Chancery-lane—Improved machinery for making envelopes.
—(Communication.)

1067. Thomas Huckvale, Choice-hill, Chipping Norton—Improvements in implements
for thinning and hoeing turnips and other crops.

1068. Richard A. Brooman, Fleet-street—A method of treating guano and other matters
containing uric acid, and the manufacture from the products arising from such
treatment, as well as from uric acid, of new colouring matters, and the fixing and
application thereof.—(Communication.)

Recorded May 7.

1069. John Furnevall, Haslingdon, Lancashire—Certain improvements in the construc-
tion of valves.

1070. George Martin, 6 Windmill-terrace, Camberwell, and Alfred L. Newman, New
Church-street, Bermondsey—Improvements in freeing or purifying animal fibres
from admixture with vegetable matters.

1071. William J. Curtis, 1 Sebbon-street, Islington—Improvements in carriages to run
on rail or tramways and common roads.

1072. Ralph Heaton the younger, Harry Heaton, and George Heaton, Birmingham—

A

new or improved manufacture of balance weights, used for counterbalancing
pendant lamps and chandeliers, and for other like purposes.

1073. Samuel A. Bell and John Black, Bow-lane—An improved method of, and prepara-
tion for, igniting matches.

1074. Jean Perinaud, Paris—Certain improvement-! in preparing or dressing silks.
1075. Robert Royds, Southampton—An improvement or improvements in the manufacture

of soap.

Recorded May S.

1076. Louis G. Perreaux, 16 Rue M. le Prince, Paris—An improved valve.
1077. Charles Schneider and Frederick Leiss, Hesse Darmstadt, Germany, now at 110

Strand—Invention of manufacturing a safety boiling apparatus.
1078. Louis F. Mayer, 133 Regent-street—Improvements in photography.
1079. Alexander E. Riddle, 33 Walbrook, and Isaac H. Bovd, 3j Mansion-house-place—

Improvements in tauning by machinery and chemicals.— (Communication.)

1080. James Niven, Kier, Perthshire—Improvements in the manufacture of paper, and
in the production of textile materials.

1081. James G. Lawiie, Glasgow—Improvements in steam engines.

10S2. Jonathan Amory, Boston, Massachusetts, U.S.—Improvements in furnaces for

locomotive and other steam boilers, which improvements are applicable to rever-
beratory and puddling furnaces, and to furnaces for heating buildings.

1083. Conrad W. Finzel, Bristol, William Needham.Smallbury-green, and John Barton,
Shoe-lane— Improvements in apparatus for filtering sugar and saccharine
juices.

1084. Richard A. Brooman, 166 Fleet-street—Improvements in machinery for felting or
sizing hat bodies.—(Communication.)

10S5. Alexander Alli"tt, Park, Nottingham—Improvements in drying apparatus.
1086. William E. Newton, 66 Chancery-lane—Improved machinery for cutting, punch-

ing, and forging, or swaging nuts or washers.—(Communication.)
1087. Alexander C. L. Devaux,Kiug William-street—Improvements in the construction

of granaries.
1088. Alfred V. Newton, 66 Chancery-lane—An improved construction of rotary pump.—

(Communication.)
1089. Alfred V. Newton, GS Chancery-lane—An improvement in bands for securing

bales of goods, and for other like uses.—(Communication.)
1090. Stephen W. Underbill, Wellfield Cottage, Dunse, Berwickshire—Invention for the

preservation of life in cases of shipwreck or other casualty at sea, the Buoyant
Cushion.

Recorded May 9.

1091. Leon L. Jardin and Joseph Blamond, Paris, and 4 South-street, Finsbury—Certain
improvements in engraving on stone, earthenware, china, and glass, and also in

ornamenting the same.
1092. William Bayliss, Wolverhampton—Improvements in chains for collieries, cables,

and other purposes.
1093. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in carding

engines for carding cotton and other fibrous materials.—(Communication from
George Wellman, Lowell, U.S.)

1094. John W. Hackworth, Priestgate Engine Works, Darlington—Improvements in
machinery or apparatus for raising and lowering heavy bodies.

1095. Ferdinand Potts, Birmingham, and Thomas Vann, Cheapside, Birmingham—Cer-
tain machinery for ornamenting, floating, burnishing, and polishing metallic
tubes, part of which machinery is also applicable fat performing the like opera-
tion upon other metallic surfaces.

1096. Edward D. Johnson, Wilmington-square—An improved mode of mounting marine
chronometers.

1097. George J. Firman, Newton-le-Willows, Lancashire—Improvements in the manu-
facture of sulphuric, tartaric, citric, anu oxalic acids, ammonia, and cyanides.

1098. William E. Wiley, Birmingham—Improvements in the manufacture of pens and
pen-holders.

1099. William Basford, 16 Talbot-road, Kentish-town—Improvements in apparatus for

purifying coal gas.

1100. Louis Beauche, Offenbach, near Frankfort-on-the-Maine—Invention of a machine
for the manufacture of cigars.

1101. George Simpson, Leather-lane—Improvements in rotary knife-cleaning machines.
1102. Richard A. Brooman, 166 Fleet-street—An improvement in cranes.—(Communica-

tion.)

1103. Richard A. Brooman, 166 Fleet-street—Improvements in machinery for the manu-
facture or finishing of tyres, hoops, and rings.— (Communication.)

1104. Frederick R. Laurence, Southampton-street—An improvement in the manufacture
of shirt collars aud wristbands.

Recorded May 10.

1105. Richard A. Brooman, 166 Fleet-street—Improvements in machinery for manufac-
turing tubes and pipes, applicable also to the rolling of rods aud bars.—(Com-
munication.)

1106. Joshua Binns, Dukinfield, Cheshire—Improvements in machinery or apparatus for

winding, sizing, and beaming yarns.
1107. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in machi-

nery or apparatus for cutting irregular forms.—(Communication.)
1108. James Wallace, jun., Glasgow—Improvements in preparing, bleaching, washing,

cleansing, and drying textile fabrics and materials and pulpy substances.

1109. Robert Wotherspoon, Glasgow—Improvements in hats and other coverings for the
head.

1110. John II. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in drying
leather and dressed skins.—(Communication,)

1111. John Ridal, Sheffield—Improvements in spring-knife handles.
1112. William Burkin, Neate-street, Old Kent-road—Improved machinery for manufac-

turing painted cloths.

1113. Bartholomew Beniowski, Bow-street, Covent-garden—Improvements in typogra-
phical composition, and in the manufacture of logotypes to be used therein.

Recorded May 12.

1114. Charles F. Claus, Latchford, Cheshire—Invention for moistening land, streets, and
the better extinction of fires.

1115. Pierre E. Aimont, Paris—Certain improvements in manufacturing shoes, and other
coverings for the foot.

1116. Richard Whytock, Edinburgh—Improvements in apparatus to facilitate the print-

ing of yarns or threads.

1117. Edouard Besnier de la Pontonerie, Paris—Certain improvements in the apparatus
for consuming smoke.—(Communication.)

1118. Barnett Samuel, Sheffield—Improvements in the manufacture of combs.
1119. William E. Newton, 66 Chancery-lane—Certain improvemeuts in machinery for

pumping and forcing water and other fluids. -(Communication.)
1120. William E. Newton, 66 Chancery-lane—Improved machinery for splitting or cut-

ting blocks of wood, for match splints, kindling wood, treenails, and other pur-
poses.—(Communication.)

Recorded May 13.

1121. Charles B. Clough, Llwyn Offa, Flintshire—Improvements in elongating aud con-
tracting metal bars or rods for the obtainment of motive power.

1122. Michael H. Simpson, Massachusetts, U.S—Certain new and useful improvements
in machinery lor combing wool or various other fibrous substances.

1124. Hirain Tucker, Massachusetts, U.S.—Improved spring sacking or foundation for a
bed mattress, or other like article.

1125. Alexander Parkes, Birmingham—An improvement in preparing materials for, a^id

in waterproofing and coatiug woven and other fabrics, paper, leather, and other
substances.

1126. Charles Boosey, Holies-street, Cavendish-square—Improvements in music stands,
for the use of military and other bands. - (_Commuuication.)

1127. Robert Raywood, Penistone, Yorkshire—Improvements in railways.
.128. William E. Newton, 66 Chancery-lane—Improved apparatus tor generating illumi-

nating gases from coal or other substances,— ('Communication.)
1129. William E. Newton, 66 Chancery-lane—Improved machinery for removing snow

from railroad tracks.—(Communication.)
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1130. William E. Newton, 66 Chancery-lane—The novel application of certain substances

to be employed in printing upon woven or other fabrics, and paper,—(Communi-
cation.)

Recorded May 14.

1131. Henry Bragg, younger, Belfast—Improvements in machinery or apparatus for

finishing linen and other fabrics.

1132. William and John Gallon-ay, Manchester—Improvements in machinery for rasp-

ing, cutting, and chipping dyewoods.
1133. Hiram Groves, New York, U.S.—Improvements in tune barrels or cylinders, or other

apparatus for playing upon organs or other musical instruments.
1134. Joseph H. Riddell, Sherborne-lane—Improvements in stoves or fire-places.

1136. Jerome A. Drien, Patricroft, near Manchester—Improvements in weaving horse
cloths, blankets, rugs, or similar thick materials.

113T. Alexandre Tolhausen, 7 Duke-street, Adelphi—An improved distance indicator for

public carriages.—(Communication.)
1135. Uriah Scott, Camden-town—Improvements in public carriages, and various parts

of the same, which parts may be used separately, and applied to vehicles of any
description.

1139. Gustavns P. Haruiog, Kingsland—An improvement in the manufacture of cloth

bonnets.
1141. Charles H. Olivier, 37 Finsbury-square—Improvements in the mode of preparing

and applying silk waste.—(Communication.)
1142. Charles Gibson, Draycott, Derbyshire—Improved machinery for the manufacture

of bricks, tiles, pipes, and other articles made of clay or plastic materials.

1143. William Crofts, Derby-terrace, Nottingham-park—Improvements in the manufac-
ture of lace and other weavings.

1144. William H. Harfield, Fenchurch-street—Improvements in machinery for cutting

and smoothing the surfaces of metallic nuts.—(Communication.)

Recorded May 15.

1146. John Cos, Ivy Bridge Cottage, near Caerleon—Improvements in coke and coke
ovens.

1147. Robert Walker and Alexander Mackenzie, Glasgow—Improvements in electric

telegraphs.

1143. William Noma and Robert King, Liverpool—Improvements in anchors.
1150. James Leek and Alexander Miller, Glasgow—Improvements in singeing textile

fabrics.

1152. Hugh Greaves, New Palaee-yard—Improvements in the permanent way of railways.
1153. Charles R. Williams, Shiffnal, Salop—A new or improved implement or apparatus

for the cultivation of land.

1154. Richard A. Brooman, Fleet street—An improvement in stuffing seats, cushiony
furniture, and other similar articles.—(Communication.)

1155. Samuel W. Moore, Nottingham—Improvements in dividing and finishing lace
goods.

1156- William Marychurch and John Griffiths, Haverfordwest—Improvements in horse
rakes, part of which is applicable to two-wheel carriages.

1157. M.'UthewTownshend, Leicester—Improvements in the manufacture of knitted fabrics.

1158. William Smith, Salisbury-street, Adelphi—A new application of the siphon as an
irrigator and a motive power machine.—(Communication.)

Recorded May 16.

1159. William Thistlewaite, Verulam-buildings, Gray's-inn—Certain improvements in
photography.—(Communication.)

1161. William Harker, Bradford—Improvements in giving motion to rotating shuttle-
boxes of power looms.

1162. William Henderson, Dunkeld, Perthshire—Improvements in the manufacture of
brooms.

1163. Edmund Eaborn and Matthew Robinson,Birmingham—Improvements in machinery
for grinding or reducing sugar.

1164. Andrew Barclay and John Wallace, Kilmarnock—Improvements in apparatus for
the manufacture and measurement of illuminating gas.

1165. James Mellor, Gorton, near Manchester—Certain improvements in grates or grids,
applicable to sewers, drain3, and other similar purposes.

Recorded May 17.

1166. Richard Coleman, Chelmsford—Improvements in implements for ploughing, hoeing,
aud scarifying land.

1167. David Curwcod, George-street, Grosvenor- square—An improved apparatus for fa-
cilitating the cleaning of knives and forks.

1168. Siegerich C. Kreeft, Fenchurch street—Improvements in the manufacture of iron
and steel.—(Communication.)

1169. Alfred V. Newton, 66 Chancery-lane—Improvements in machinery for forging or
pointing wrought nails, spikes, and other four-sided articles.—(Communication.)

1170. Gustav Scheurmann, Newgate-street—Improvements in printing music.
1171. Louis Cornides, Trafalgar-square—Improvements in ornamental window blinds,

and such like transparent decorations.
1172. Johan J. Meyer, Rochdale—Improvements in machinery for mortising, tenoning,

rounding, sweep and straight moulding, boring, grooving, and mitreing.
1173. John Hynam, Princes-square—An improvement in the manufacture of instantane-

ous lights when of paper or cotton.
1174. Charles Tifterton, Roehampton—Improvements in the manufacture of zinc and

zinc white.
1175. Richard Knight, Foster-lane—Improvements in apparatus for aerating liquids.
1176. Richard M'Cloy and John Hare, Glasgow—Improvements in spinning and twisting

fibrous materials, and in the machinery or apparatus employed therein.
1177. Charles C. Teris, Paris—An improved revolver.
1178. George Carter, Mottingham, Kent—Improvements in the mode of propelling and

steering vessels, and in the apparatus and machinery applicable thereto.

Recorded May 19.

1179. John, Thomas, and Gilbert Wilkes, Birmingham—A new or improved manufacture
of rollers or cylinders for printing fabrics.

1180. Jeremiah Brown, Kingsv/inford, Staffordshire—New or improved machinery to be
used in the manufacture of iron.

1181. John L. Bowhay, Modbury, Devonshire—Improvements in drills for sowing seeds
and distributing manure or water.

1182. George Clark, Great Cambridge-street—Improvements in the manufacture of
illuminating gas.

1183. Moses H. Picciotto, Crosby-square—Improvements in preparing flax, hemp, and
other similar fibrous materials,

1184. John K. Smythies, Kensington Park Gardens—Improvements in apparatus or
instruments for ascertaining the points of the compass, aud the latitude and
longitude of a place.

1185. John, Thomas, and Gilbert Wilkes, Birmingham—A new or improved manufacture
of rollers or cylinders for printing fabrics.

Recorded May 20,

1186. William Fowler and William M 'Collin, Kingston-upon-Hull—Improvements in
portable steam-engines, applicable to agricultural and other similar purposes.

11S7. William Maugham, Ifield-terrace—An improvement in rendering wood fireproof.

11SS. George Wilkinson, 17 Evans-street, Poplar—Improvements in steering apparatus,
and in giving motion to machinery for raising and moving weights.

11S9. William Maugham, Ifield-terrace— An improvement in rendering cotton and other
fabrics and paper uninflammable.

1100. Richard Maxwell, Carlton-terrace, North Brixton—Improvements in the construc-
tion of taps for drawing off liquids.

1191. James A. Gollop, Lower Sloane-street—An improved method of excluding dust,

water, air, and other extraneous matters from doors, windows, glass, show cases
aud such like constructions.

1192. Samuel R. Toms, Church-villas, Croydon—Improvements in gloves.
1193. William C. M'Bride, Armagh—Improvements in machinery for scutching flax and

other vegetable fibrous substances.

1194. Alfred V. Newton, 66 Chaucery-lane—An improved mode of preparing the double
chlorides of aluminium and sodium, and aluminium and potassium.—(Commuui-
ciiion.)

1195. William E. Newton, 66 Chancery-lane—Improvements in the process of manufac-
turing oil from seeds, and iu the machinery and apparatus to be used therein.

—

(Communication.)
1196. Alfred V. Newton, Chaucery-lane—An improved rotary pump.—(Communication.)

Recorded May 21.

1197. Joseph H. Reynell de Castro, Manchester—An improved method of propelling
railway and other carriages up inclines.—(Communication.)

1108. David Shaw, Gee Cross, Cheshire—Improvements in looms and apparatus em-
ployed therewith for weaving.

1200. John Perron, Buddesland-street—Improvements in ornamenting surfaces of wood,
ivory, bone, and such like substances.

1201. Alexander H. Dufresne, Paris, and South-street, Finsbury—An improved process
of gilding and ornamenting steel and other metals.

1202. John Cope, Birmingham—An improvement or improvements in the manufacture
of buttnns made of pearl or other shell, ivory, bone, or wood.

1203. Manoah Bower and John Bavwell, Birmingham—A new or improved method of
joining the parts of metallic and other bedsteads, and other articles of furniture.

1204. Henry Wedlock, Great Marlborough-street—Improvements in the manufacture oi

glass, enamels, and other vitrified substances.
1205. James Holdin and William J. Doming, Manchester—Improvements in bouking,

bleaching, washing, and cleansing textile fabrics and materials.—(Partly a com-
munication.)

1206. Alexander Allan, Perth, and Thomas Hunt, Crewe, Cheshire—Improvements in the
construction of locomotive and other steam-engines and carriages, and iu the
rolling stock of railways.

1207. George Heron, Newcastle-on-Tyne — Improvements in machinery or apparatus for
raising, lowering, moving, or transporting heavy bodies.

1208. Rudolph H. Schwabe, Glasgow—Improvements in the manufacture or production of
ornamental fabrics.

1209. Macleroy Neilson, Renfrew—Improvements in the treatment, preparation, or finish-
ing of yarns or threads.

1210. Edward Gieenlees, Glasgow—Improvements in the treatment and preparation or
manufacture of textile and pulpy materials.

1211. Charles de Jongh, Lautenbach, near Guebwiller, France—An improved method of
separating and assorting combed fibres of different lengths.

1212. Thomas Lawrence, Birmingham—Improvements in machinery to be used for grind-
ing and polishing gun barrels, swords, matchets, bayonets, scythes, fire-irons,

and other articles Rimilar in transverse section to any of those above named.
1213. Edward H. Bentall, Heyhridge, Essex—Improved machinery for crushing or split-

ting grain or seeds.—(Communication.)
1214. William E. Newton, 66 Chancery-lane—Improvements in machinery for spinning

or twisting fibrous substances.—(Communication.)
1215. William H. Aston and Samuel Hopkinson, Huddersfield—Improvements in steam-

boiler furnaces and apparatus employed for supplying water to steam-boilers.
1216. William J. Curtis, Sebbon- street, Islington—Improvements in the manufacture of

iron railway wheels.

Recorded May 22.

1217. William and John Galloway, Manchester—Improvements in steam-boilers.

1218. Alexandre Hubert, Bordeaux, France, and South-street, Finsbury—An improved
apparatus for ventilating ships or vessels.

1219. John C. Pearce, Bradford—Improvements in apparatus for generating and econo-
mizing steam.

1220. William R. Hodges, Manchester—Improvements in machineiy or apparatus for
manufacturing loop-pile fabrics.—(Communication.)

1221. William C. Dempsey, 4 Liverpool-street, King's-cross—Invention of a compound
for removing all obstructions of the air passages.

1222. Alexandre Tolhausen, Duke-street—Improvements in clockwork, part of these
improvements being applicable to other regulating purposes.—(Communication.)

1223. Job Cutler, Birmingham—Improvements in the manufacture of metallic pipes or
tubes to be used for various purposes.

1225. Germain Barruel, Paris—Improvements in treating cotton seed.
1226. Robert Bell, Glasgow—An improvement in the manufacture or production of orna-

mental fabrics.

1227. Charles Dewick, sen., Leicester—Improvements in machines, generally called rib
frame or rib machine, for producing fancy hosiery.

1228. James Howard, Bedford, and George W. Baker, Woburn—Improvements in ma-
chinery or apparatus applicable to the tilling of land.

Recorded May 23.

1229. Thomas D. Russum, Tipton, Staffordshire—A new or improved brake for steam
engines and other motive power engines.

1230. Samuel Berrisford, Portwood, near Stockport, aud Enoch Wilkinson, Oldham

—

Certain improvements in looms for weaving.
1231. John Gedge, Wellington-street South, Strand—An improved gridiron (Commu-

nication.)

1232. John Gedge, Wellington-street South, Strand—Improvements in looms.—(Commu-
nication.)

1233. John Gedge, Wellington-street South, Strand—Improvements in machinery or
apparatus for winding threads.—(Communication.)

1234. John Gedge, Wellington-street South, Strand—Improvements in obtaining a ma-
terial used in dyeing.—(Communication.)

1235. John Gedge, Wellington-street South, Strand—Improvements in machinery or
apparatus for the manufacture of billiard cues or similar articles.—(Communi-
cation.)

1237. John Gedge, Wellington- street South, Strand—Improvements in the application
of distillation to gas from the furnaces of steam engines.—(Communication.)

1238. George B. Galloway, Basinghall-street—Improvements in the furnaces of marine
boilers, and in the construction of steam vessels.

1239. Thomas Herbert and Edward Whitaker, Nottingham—An improvement in the
manufacture of warp lace fabrics.
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1240. John Dixon, Newcastle-on-Tyne—Improvements in apparatus for measuring
water and other liquids.

1241. Frederick P. Dimpfel, Philadelphia, U. S.—Improvements in the construction of

screw nuts for axle-boxes and other purposes.— (Communication,)

Recorded May 24.

1242. John de Cockkenifeck, Cork—An improved process and apparatus for preparing,

refining, and filtering oils or fatty matters.

1243. Pierse E. L. Barron, Coleshill-^treet, Eaton-square—An improved process for coat-

ing metals for sheathing ships, and for other purposes, and in the means of

attaching sheathing plates to ships or vessels.—(Communication.)
1244. William Illingworth, Manchester—Certain improvements in printing or colouring

and glazing china, earthenware, or other ceramic manufactures, and in the ma-
chinery or apparatus connected therewith, and also improvements in the
subsequent treatment of such manufactures.

Adam D. Jundzill, 18 Portugal-street, Lincoln's-inn-fields—Invention of an instru-

ment for animating stereoscopic figures.

Robert A. Whytlaw and Alexander Mitchell the younger, Glasgow—Improvements
in weaving.

James Lea, Birmingham—Improvements in sun-blinds.

Frederick P. Dimpfel, Philadelphia, U. S.—Improvements in the construction of
steam boilers and furnaces.

Samuel D. Lipt'ap, Albany-road, Camberwell, and James Wright, Alfred-place,

Newington-causeway—Improvements in apparatus for regulating the mode of

supply and drawing off water and other liquids.

1245.

1246.

1247.

1248.

1249.

1230.

1251.

1252.

1253.

1254.

1255.

1256.

1257.

1258.

1259-

1260.

1261.

1262.

1263.

1264.

12G6.

1267.

12GS.

1269.

1270.

1271.

1272.

1273.

1274.

1275.

1276.

127S.

1279.

1280.

1281.

1282.

1283.

1284.

12S5.

i2se.

Recorded May 26.

Benjamin Nadault de Buffon, Paris, and South-street, Finsbury—A new apparatus
fur clarifying and purifying water and other liquids.

Andre A. Gaget, Paris, and 4 South-street, Finsbury—Improvements in book-
binding.

Alphonse Rene le Mire de Normandy, Judd-street, Brunswick-square—Improve-
ments in obtaining fresh water from salt water.

Wharton Rye, Manchester—Certain improvements in fixing or fastening rails or

railways in their chairs.

William Hulse, Birmingham—An improvement or improvements in metallic and
other bedsteads, which improvement or improvements may be applied to other

articles of furniture, and to framework generally.

Charles Cowper, Chancery-lane—Improvements in the treatment of coal, and in

the purification, desiccation, and agglomeration of coal, and in machinery and
apparatus for such purposes.—(Communication.)

Bennett J. Heywood, Leicester-square—Improvements in holders for leads, slate,

and other marking materials.

Frederick C Jeime, Gresham-street—An improved manufacture of floor-cloth.

William E. Newton, 66 Chancery-lane— An improvement applicable to quadrants
and other instruments for taking the altitude of the sun or other objects.—(Com-
munication.)

Thomas Foster, Browulow-street—Improved apparatus for holding postage, receipt

and other stamps.
Samuel Newington, Ticchurst, Sussex—A preparation for destroying the fly or

aphis, and other insects, on hop and other plants.

John Huberts, Falmouth—Improvements in machinery for mouldiug bricks and
tiles.

Thomas Charlton, Brentwood, Essex, and William Turnbull, Rotberhithe, Surrey
—Improvements in steam engines.

James Baird, Edinburgh -A method of freeing the wool upon skins from burrs

and other extraneous substances.

Henry G. Yates, East Smithfield—An improvement in treating wash waters in

order to precipitate the greasy and soapy matters contained therein.—(Commu-
nication.)

Recorded May 27.

Ebenezer Talbot, Springvale, Staffordshire—Improvements in the construction of

rails for railway?.

Frank C. Hills, Ueptford—Improvements in the purification of gas.

William E. Newton, 66 Chancery-lane—Improvements in printing machinery.

—

(Communication.)
Alfred V. Newtou, G6 Chancery-lane—Improvements in reaping machines.—(Com-

munication.)
Frederick P. Dimpfel, Philadelphia, U. S.—Improvements in constructing the

permanent way of railroads.

Recorded May 28.

Lemuel D. Owen, Southampton-street—Improvements in the manufacture of arti-

ficial stone.—(Communication.)
John Macdonald, 13 Henry-street. Upper Kennington-lane, Vauxhall—Improve-

ments in the reflection, emission, and radiation of light and heat for lamps,
lighthouse apparatus, and other useful purposes.

Joseph Clark, Buckskin Farm, Basingstoke, Hants—An improved horse hoe.

William Fulton, Glasgow—Improvements in preparing and spinning fibrous ma-
terials, and in machinery or apparatus employed therein.

Charles 11. Holt, Manchester—Improvements in steam boilers, furnaces ir» *ne

same, and apparatus connected therewith.

George Bell and George C. Grimes, 1 Vauxhall-walk—Improvements in the* manu-
facture of frictional matches and fuzees.

Richard A. Brooman, 166 Fleet^street—An improved coating or composition to be
applied to substances in order to render them uninflammable, and in the method
of and apparatus for manufacturing the same.—(Communication.)

Recorded May 30.

Herman John van den Hout, Covent-garden— Improvements in the preparation of
pulp for the manufacture of paper, mill-board, and other like purposes.

Alexander Drew, Glasgow, and Matthew Gray, Bonhill, Dumbartonshire—Improve-
ments in weaving.

Donald Bethune, Cambridge-terrace, Hyde-park—Certain improvements in appa-
ratus for dyeing.

William C. Hutton, Sheffield—Improvements in stamps or hammers worked by
power.

John Weems, Johnstone, Renfrewshire, and John H. M LCrindell, Glasgow—Im-
provements in the manufacture or working of metals and their ores.

Frederick L. Stott, Rochdale, aud Thomas Belward and James Findlow, Manchester
—Improvements in machinery or apparatus for washing wool or garments, aud
other articles made of textile fabrics.

John II. Heal, 196 Totteuhain-court-road—An improvement in hair and wool
mattresses.

Recorded May 31.

Adolphe Bouvallet, Paris, and 4 South-street, Finsbury—Certain improvements in
printing woven fabrics, velvet, skins, and other like materials.

Francis A. Calvert, Manchestey-Improveraents in machinery for opening, cleaning,
and carding cotton and other fibrous materials.

1287. Alfred Watson and Alfred H. Williams, Cornhill—An improvement in bottles,

flasks, and other like receptacles for liquids.

1289. Fennell Allman and Donald Bethune, Cambridge-terrace, Hyde-park— Certain
improvements in apparatus for separating fluids from solids, or for separating
the more fluid particles from the more solid of various bodies.

1290. Henry Bessemer, 4 Queen-street-place, New Cannon-street — Improvements in
shaping, pressing, and rolling malleable iron and steel.

1291. Robert Jobson, Wordsley, Staffordshire—Improvements in apparatus for making
moulds fur casting metals.

1292. Henry Bessemer, 4 Queen-street-place, New Cannon-street—Improvements in the
manufacture of iron and steel.

1293. William Gossage, Widnes, Lancashire—Improvements in the manufacture of cer-
tain kinds of soap.

1294. Daniel Spink, Bridgwater, Somersetshire—Improvements in rails and railways.
1295- Capt. Francis Fowke, Pall-mall—An improved portable photographic camera.

Recorded June 2.

1296. Robert Blackwood, sen., Kilmarnock, Ayrshire—Improvements in machinery or
apparatus for doubling yarns or threads.

1298- Thomas Wilson, Birmingham — An improvement or improvements in screw
wrenches.

1300. Stephen R. Parkburst, New York, U.S.—Improvements in paddle wheels for steam
boats and vessels.

1301. Bennett J. Heywood, Leicester-square—An improved construction of holder for

leads and other marking materials.
1302. Louis A. Dieudonuo, 35 Essex-street, Strand— Improvements in nosebags.— (Com-

munication.)
1303. Auguste Cadet, 36 College-street North, Camden-town—Improved stamp inking

apparatus.—(Communication.)
1304. Augustin M. Herland, Paris—Invention of a new regulator pen-holder.
1305. Victor J. B. Mauban, Paris, and 4 South-street, Finsbury— Certain improvements

in the manufacture of cans for holding oils and other liquids.

1306. James E. M'Connell, Wolverton, Buckinghamshire—Improvements in locomotive
engines.

1308. James Nasmyth, Patricroft, Lancashire, and James Brown, Newport, Monmouth-
shire—Improvements in apparatus fur the manufacture of tin plates.

1309. Joseph Groley, Paris—An improved plough.
1310. Edward Marsden, Hanley Wood, Derbyshire—Improvements in implements in

pulverizing and cleaning land.
1311. William Beadon, Otterhead, Honiton, Devonshire—Improvements in agricultural

implements for cleaning, cultivating, and rolling land.

Recorded June 3.

1313. Thomas W. Willett, 89 Chancery-lane—Improvements in the manufacture of gun-
powder.

1314. George J. Mackelcan, Islington—Improvements in the manufacture of rollers

adapted to calico and other printing.

1315. Edwin Heywood, Sutton Cross Hills, Leeds, and Thomas O. Dixon, Steeton, near
Keighlcy—Improvements in the means of attaching drawer or other knobs or
handles.

1316. Christian R. Wessel, 25 Fitzroy-sqnare, New-road, and Francis X. KukIa,3Raven-
row, Mile-end-road—Invention of a vapourless glow-heat disseminator.

1317. Joseph Bauzemont, Paris—Improvements in purifying turpentine.

DESIGNS FOR ARTICLES OF UTILITY.

Registered from March 28fft to June 11th.

Negretti & Zambra, Hatton-garden,—" Glass instrument for mea-
suring the density of fluids."

Charles Ford, Hanley,—" Portable heater or boiler."

William Sugg, 19 Marsham-street, Westminster,—" Parts of a gas
governor."

J. Palmer & Son, Camberwell,—" Part of a Vesuvian case or box."

Robert Thompson, De Beauvoir-town,—" Thompson's pocket-pro-

tector."

Silverwood & Marsh, Sheffield,—" Brass-bound square or bevel."

Ebenezer Wood, 6 Felix-street, Liverpool-road, Islington,—" E.

Wood's ever-pointed receding pencil."

William Aston, Birmingham, — "The New Union or Alliance

Buckle."
William Aston, Birmingham,—" Improved spring-fastening for

securing the covers of small fancy and other boxes used for hold-

ing small wares, such as buttons, pens, hooks and eyes, &c, such
articles as are usually made up and sold in boxes."

W. Adsetts, Sheffield,—- 1 Improved double or single-action rotatory

carpenters' brace-heads."

Dent, Allcroft, & Co., 97 Wood-street, Cheapside,—" Dent's per-

fected collar."

Edwin Kesterton, Long-acre,—"The Derwas curricle and harness."

Richard Waygood, Newington-causeway,—" Improved lever cask
stand."

Cope & Collinson, Birmingham,—" Improved lock."

Joseph Gillott, Birmingham,—" Penholder."

J. E. M-Connell, Wolverton,—" Live-ring turntable."

John Paterson, 104 Wood-street, Cheapside,—" Improved shirt

front and collar."

Lieut. Philip Harris, H. M. Royal Marines, Chatham, — " The
service canteen."

John C. Stokes, Birmingham,—" Portable water-closet."

John B. Dancer, Manchester,—" Improved magneto-electric ma-
chine."

TO HEADERS AND CORRESPONDENTS.

J. K., Newport.—We have occasionally devoted time and space to this Bubject,butwe

think that our correspondent's object will be most satisfactorily gained by consulting the

printed reports ot the Koyal Scottish Society of Arts (55 Great King-street, Edinburgh),

and the Institute of Mechanical Engineers (Birmingham), Troughton & Bevan. We
have already published one form of the apparatus. See page 2513, Vol. VI., P. M. Journal.

J. O. S.— 1. It is a courtesy title, properly accorded only to men of eminent professional

position. 2. Is our correspondent beyond the scope of a Mechanic's Institution library?

If not, let him consult its catalogue. We cannot recommend any work which will teach

him these rudiments as they ought to be taught. They must be " picked up," and this

is best done by general reading, backed by an examination of actual details in the work-

shop.
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HIGH-SPEED DIRECT-ACTION BLOWING ENGINE.

By Mk. Archibald Slate, BeJcar, YorksJiire.

{Illustrated by Plate 195.)

High speeds, direct action, compactness, and economy, are at last find-

ing their way amongst the hitherto unwieldy structures which the

mechanical engineer fnrnishe3 to the mineral worker for producing the

fierce fire-blasts necessary for the reduction of the refractory metallic

ores. The wholesome departure from the practice which adhered to

cumbrous masses of metal, working at a mere creeping rate, and, conse-

quently, inducing most objectionable irregularities of motion—to compact

and b'ght machinery, of rapid and steady action, cheap in first cost, and

economical in the consumption of fuel, is nowhere more prominent than

in works of this class. This progressive improvement has been often

recorded in our pages, and we now add another excellent example of

realised invention to what has gone before. This is a high-speed direct-

action furnace blast engine, the patented arrangement of Mr. Archibald

Slate of Redcar, Yorkshire.

Our Plate 195 displays five detailed views of this engine. Fig. 1 is

a side external elevation of the engine complete, a portion of the blowing

cylinder and valve details being represented as sectioned and broken

away, for the clearer development of the internal arrangement of those

parts. Fig. 2 is a sectional elevation of the engine, taken at right

angles to the view, fig. 1. Fig. 3 is a partially sectional plan, one-half

of the top plate or cover of the blowing cylinder being given complete,

whilst the other half is removed, to give a horizontal section through

the blowing cylinder. Fig. 4 is a longitudinal section of the steam

cylinder, and fig. 5 is another sectional plan, taken through the pillar

framing, above the piston slide blocks.

The framing of this engine consists of a plain, hollow, cylindrical

pillar, a, which carries everything. It rests by its base upon two parallel

timber bearers, carried upon a slight masonry foundation. This is all

the support which the engine requires, as the base has nothing to with-

stand beyond the mere weight of the engine, and, as our engraving

shows, this is extremely light.

The top of thi3 pillar is covered in solid, and upon it is bolted the

actuating steam cylinder, of 15 inches diameter, and 2 feet 6 inches

stroke. This cylinder is inverted, and its piston rod, working through

a stuffing-box, projecting down into the pillar, carries at its extreme

lower end a cross head, with slide blocks, working in parallel guides in

the interior of the pillar. This piston-rod cross-head also affords the

means of jointing on the upper end of a connecting rod, b, shown in

dotted lines in fig. 1, the lower end of this connecting rod being jointed

to the pin of a double-armed crank, forming the central portion of a

horizontal shaft, c, running in bearings in the base portion of the pillar.

This crank shaft, which serves for giving the return action for the piston,

and for working the steam and blast valvular arrangements, carries a

small fly-wheel at each projecting end, just outside the pillar frame ; and

these fly-wheels have short outside crank pins, d, for the lower ends of

the two parallel external connecting rods, e. The upper ends of these

two rods are jointed to diametrically opposite pins in the annular air

valve, f, of the blowing cylinder, o. The blowing cylinder—40 inches

in diameter—is also inverted, and it rests upon the top of the main

pillar frame by four short supporting pillar standards, the upper end of

the steam cylinder being recessed into its cover.

The blowing piston, i, which is composed of a couple of shallow con-

cave disc pieces, put together so as to form a light piston, with a deep

bearing surface for the cylinder, has two piston rods, j, working through

corresponding stuffing-boxe3 in the bottom cylinder cover. These p'ston

rod3 have attenuated prolongations, working through the top plate of the

main pillar, their extreme lower ends being secured by nuts to the steam

piston-rod cross-head.

No lot.—Vol. IX.

The single cup valve of the steam cylinder, as indicated most fully in

fig. 4, is actuated by the eccentric, k, on the crank shaft. The valve-

rod connections, which are dotted in in fig. 1, consist of a short eccentric

rod, passing up to an intermediate stud-pin in a short lever, working on

a fixed end stud centre in the pillar, the opposite free end of the lever

having a stud-pin, connecting it with a short adjusting lever arm or

" link." From this link a rod, l, passes up to a short lever, fast on a

rocking shaft, M, which shaft also carries a shorter lever, connected

dire"t|y to the lower end of the valve spindle. This completes the detail

of the articulations of the entire engine.

From what we have said, it will be seen that this blast engine involves

in its mechanical structure three important points of contrivance. These

are, the adaptation of a plain hollow pillar as the framing for the whole

of the details, the compact combination of the steam and blowing cylin-

ders, and the annular air valve which regulates the air current between

the blowing cylinder and the blast main. It is this last feature which

presents the greatest peculiarity. The section in fig. 3 shows that the

air valve is a complete ring, or shallow annular chamber, entirely sur-

rounding the blowing cylinder, which has an external turned portion at

each end, to act as the stationary face for the bored internal face of the

valve itself. Thus the working face of the valve, instead of being

restricted to a small flat area, as in ordinary slides, is continued over the

entire circumference of the blowing cylinder. The cylinder has a ring

of ports all round each end, to answer as air-ways from the body of the

cylinder to the air main. Short-faced branch pipes, o, are fitted on oppo-

site sides of the blowing cylinder, to complete the chain of connection

between the valve and the main. These branches have long-faced pieces

cast upon them, and these faces are bolted to the cylinder at top and

bottom. The valve itself is also faced externally on opposite sides, to '

woik upon the stationary faces just described. Hence, when the blow-

ing piston descends, the air in the cylinder beneath the piston is forced

out through the lower ring of ports, into the shallow chamber of the

valve, as indicated in fig. 2 ; and from this chamber the compressed cur-

rent escapes through a wide port in the external face of the valve, and

thence into the branch leading to the main. Whilst this is going on, of

course fresh air is passing into the blowing cylinder above the piston,

through the uncovered upper ring of ports. As the blowing piston

returns upwards, the converse occurs : the lower ring of ports take in

fresh air, whilst the air previously received above the piston is expelled

by the upper ports, the eccentric action having, in the meantime, passed

the annular valve upwards for the purpose.

An engine of this sort, wholly contained within itself, and relying

solely upon its own structural resources for the reactionary support of its

various movements, is obviously independent, in the fullest sense, of all

external aid in the way of foundations. For this reason, the simple

substructure represented in our plate completely supersedes the massive

foundations necessary for carrying the common beam-blowing engines.

The weight of the 40-inch blowing engine, from which our drawings

have been made, is under 13 tons. This weight is thus apportioned as

to the three metals used in the engine :

—

Cast-iron,

Wrought-iron,

Brass,

12 17 3

The working steam-pressure is from 50 to 70 pounds, and the cylinder

works expansively, cutting off at one-third of the stroke. The blast

ranges from 2\ to 4 pounds.

The great essentials of steadiness and uniformity of blast are well

secured by this engine, partly by reason of the mechanical arrangement

of the parts, and partly, no doubt, by the high speed of the piston. The

example which we have illustrated is capable of blowing 4,500 cubic feet

of air per minute. We have also before us complete plans of a 50 inch

["ons. cwt. qrs

11 13 2

1 2 2

1 * 3
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cylinder engine, blowing 6,800 cubic feet per minute, the general

arrangement of the parts being similar to the plan which we have detailed.

The framing, however, of the larger engine, instead of being a hollow

pillar, is composed of a pair of vertical, open, flat standards, the steam

cylinder being bolted between them, whilst the blast cylinder rests on

the top. The steam cylinder has its piston-rod in one piece with that of

the blast cylinder, the latter cylinder only being inverted. A cross-head

upon the compound piston-rod, working between the stuffing-boxes of the

two cylinders, conveys the motion to the crank shaft beneath, through a

long and wide forked connecting-rod, embracing the steam cylinder.

The weight of this engine is under 17 tons. A notable point in these

engines is, that there is no compression of the air at the two ends of the

stroke, as the indicator diagrams prove, and hence a great saving arises

in engine power.

THE ROYAL INSTITUTION

Has begun its labours. This is simply another mode of saying, that

its session for the year has closed. The Friday evening lectures are

concluded. Rank, fashion, and amateur science are pushed into other

coteries. Faraday's otium cum dignitate is at its annual end, and he and
Tyndall, and the other professors, have moved out of town—the town
in which they give the results of their last labours to the select, often

brilliant, and sometimes exalted assemblies, that at nine o'clock p m.,

nearly every Friday, from January to July, are on tiptoe of expectation

of hearing truths unknown but to one, or of being made sensible of facts

hitherto concealed by gentle and modest nature. Yes, all the Professors

have departed, each to his peculiar cabinet of observation, to work, and
work, and work for the coming time. Each with his peculiar ingenuity,

skill, and industry about him, as his tools of trade, is again observing,

reflecting, judging, to give forth the results of judgments in due time.

If these results be only what they would desire, it will prejudice neither

the public nor them to leave them for awhile entirely to themselves;

and we do so, concurring with all others in heartily thanking them for

their past performances, and wishing them God speed in their labours of

unmitigated love.

We have been favoured with many fine things during the past session

—many fine thoughts, works, and ways. We propose at present giving

some insight into the earlier portion of the year's teachings, and miscel-

laneous as they have been, there has been something to pleasantly in-

struct all who look with any interest upon the vanguard of science.

Mr. Grove, Q.C., than whom there is no one more capable, from pro-

fessional and scientific pursuits, of entering on the subject, began the

course by submitting to consideration some " Inferences from the Nega-
tion of Perpetual Motion." Scattered among the writings of philoso-

phers, will be found allusions to the subjects of perpetual motion ; and
here and there are arguments like the following:—Such a phenomenon
cannot take place, or such a theory must be fallacious, because it in-

volves the idea of perpetual motion. Thus, Dr Roget advanced as an
argument against the contact theory of electricity, as originally pro-

pounded, that if mere contact of dissimilar metals, without any chemical
or molecular change, could produce electricity, then as electricity could,

in its turn, be made to produce motion, we should thus get perpetual

motion. After defining the term " perpetual motion," which is used to

convey the notion of a motive machine, the initial force of which is

restored by the motion produced by itself—a clock, so to speak, which
winds itself up by its own wheels and pendulum—a pump which keeps
itself going by the weight of water which it has raised. All sound
philosophers are of opinion that such effects are impossible. A force can
only produce motion when the resistance to it is less powerful than itself.

If equal, it is equilibrium. Thus, if motion be produced, the resistance,

being less than the initial or producing force, cannot reproduce this, for

then the weaker would conquer the stronger force. The object of this

evening's communication was not, however, to adduce proofs that per-
petual motion, in the sense above defined, is impossible; but, assuming
that as a recognised truth, to show certain consequences which had re-

sulted, and others which were likely to result, from the negation of per-
petual motion, and how this negation may be made a substantive and
valuable aid to scientific investigation. By adducing numerous observa-
tions, and giving various experiments pertinent to the object in view,
the lecturer showed, that the impossibility of perpetual motion thus
becomes a valuable test of the approach that, in any experiments, we
may have made to eliminating the whole power which a given natural
force is capable of producing. It also serves, when any new natural
phenomenon is discovered, to enable us to ascertain how far this can be

brought into relation with those previously known. Mr. Grove con-

cluded by observing, that the general scope of the argument from the

negation of perpetual motion, leads the mind to regard the so-called

imponderables as modes of motion, and not as different kinds or species

of matter. The recent progress of science is continually tending to get
rid of the hypothesis of fluids, of occult qualities or latent entities, which
might have been necessary in any earlier stage of scientific inquiry, and
from which it is now extremely difficult to emancipate the mind. But
if we can, as it is to be hoped we shall, ultimately arrive at a general
dynamic theory, by which the known laws of motion of masses can be
applied to molecules, or the minute structural parts of matter, it seems
scarcely conceivable that the mind can further simplify the means of

comprehending natural phenomena.
Professor Tyndall followed, " On the Disposition of Force in Para-

magnetic and Diamagnetic Bodies." After noticing the great difference

between the magnetic force and the force of gravitation, particularly in

the power of repulsion exhibited by the former. When a piece of iron is

presented to a magnet, the nearer parts are attracted, while the more
distant parts are repelled; and because the attracted portions are nearer
to the magnet than the repelled ones, we have a balance in favour of

attraction. This is the most wonderful characteristic of the magnetic
force, which distinguishes it from that of gravitation. The latter is a
simple, unpolar force, while the former is duplex or polar. The object

of this discourse was to inquire, whether the force of diamagnetism,
which manifested itself as a repulsion of certain bodies by the poles of a
magnet, was to be ranged as a polar force, beside that of magnetism; or

as an unpolar force, beside that of gravitation. A long series of experi-

ments—each acting as a corollary to the preceding, and very beautifully

conceived and pleasantly exhibited—tended to prove that the disposition

of force in diamagnetic bodies is precisely antithetical to its disposition

in magnetic ones. Phosphorus, nitre, sulphur, calcareous spar, statuary

marble, were each proved to be polar, the disposition of force in them
being the same as that in bismuth, and the reverse of that in iron.

When a bar of iron is set erect, its lower end is known to be a north
pole, and its upper end a south pole, in virtue of the earth's induction.

A marble statue, on the contrary, has its feet a south pole, and its head
a north pole, and there is no doubt that the same remark applies to its

living archetype. Each man, walking over the earth's surface, is a true

diamagnet, with its poles the reverse of those of a mass of magnetic
matter, of the same shape, and in a similar position.

The next evening came a change, and Professor H. D. Rogers, of the

United States, enlarged, in the wonted strain of " an American," " On
the Geology and Physical Geography of North America." He divided

his subject into several parts, noticing seven grand primary divisions of

the surface of the continent, comprising two broad continental plains,

three great belts of mountains, and two narrow oceanic slopes. The
largest of these areas is the great central chain, extending from the Gulf
of Mexico to the Arctic Sea and Hudson's Bay, and from the Appalachians
to the Rocky Mountains, a wide continental region of table lands, plains,

and gentle slopes. This he divided into the Western Steppes and the

Eastern Basins, the latter comprising the Mississippi basin, the Law-
rentian Lake basin, and the Hudson Bay basin. The second great

division was stated to be the Appalachian mountain zone. The third,

the Rocky Mountains, or Chippewayan chain. The fourth, the great

Western Desert plateau. The fifth, the Pacific mountain chain. The
sixth, the Pacific or Western slope. And the seventh, the Atlantic or

Eastern slope. After entering into numerous details of description of

these grand divisions of the continent, the Professor entered as minutely

as time would permit into the general geological features of the United

States, and finished a discourse, listened to throughout with the greatest

interest by a very large auditory, with some magnified views of the

American coal-fields, and the several and differing climates of the

country.

Mr. Huxley followed, " On Natural History, as Knowledge, Discipline,

and Power," in his usual vein. The manner of this gentleman is by no
means the most agreeable. If he attempts to show himself conceited, he

is very successful ; but it is a fault which we have remarked in him
before. However much a man may have in him, and especially a

younger man, it is no reason that he should demonstrate his great fulness

of knowledge. It makes one suspicious respecting it. And we cannot

but compare a gentleman of this method to the world-wide lamented

Edward Forbes, whose many and varied attainments and profound views,

tempered by respect for others and self-diffidence, are acknowledged by
all who knew him in any public way, and constantly regarded with

regret at being so soon removed as an example before us. The lecturer

attempted to exhibit some peculiar views, but in a mass of such scientific

verbiage, as to be utterly incomprehensible, except to one standing on

the highest pinnacle of knowledge as a naturalist. His ideas have since
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been printed, but in so concise a form as to render it necessary to copy

them out at full length, in order for our readers to form a proper judg-

ment for themselves ; and this we cannot afford space to do.

Mr. Faraday next received his first principal annual welcome, and we
were glad to find, as we are still glad to hear, that this now venerable

investigator and teacher is in the enjoyment of good health, and appears

as full of activity—a very happy expression as applied to him—as he

ever could have been before we ourselves were thought of. He entered

at once in medias res on a portion of his early studies, magnetic actions

and affections, in the course of which he suggested, through a brilliant

series of experiments, conducted with his usual success, new fields for

the experimentalist, but setting him in the right course of new investi-

gations on the subject, towards the elucidation of some means of mea-
suring the peculiar forces connected with bodies exhibiting the phe-

nomena.
The next discourse was by Professor William Thomson, F.R.S., " On

the Origin and Transformation of Motive Power," about as novel and
important a subject at the present day as any that can be mentioned.

The speaker commenced by referring to the term, icork done, as applied

to the action of a force pressing against a body which yields ; and to the

term, mechanical effect produced, which may be applied either to a resist-

ing force overcome, or to matter set in motion. The mechanical effect of

work done often consists in a combination of those two classes of effects.

It was pointed out that a careful study of nature leads to no firmer con-

viction, than that work cannot be done without producing an indestruc-

tible equivalent of mechanical effect. Various familiar instances of an
apparent loss of mechanical effect, as in the friction, impact, cutting, or

bending of solids, were alluded to, but especially that which is presented

by a fluid in motion. There is in no one instance really any such loss

—

any annihilation of effect. The question is, what becomes of the energy?
If water in a basin be stirred round, and left revolving, after a few
minutes it may be observed to have lost all sensible or otherwise dis-

cernible signs of motion. Yet it has not communicated motion to other

matter round it, and it appears as if it has retained no effect whatever
from the state of motion in which it had been. The lecturer then ad-

verted to the experiments made first by Mayer in 1842, and afterwards

by Joule in 1843, which demonstrated that heat is the equivalent obtained

for work spent in agitating a fluid. It was pointed out that heat obtained

by the agitation of a fluid is not producedfrom a source, but is generated;

and the lecturer deduced that heat is motion, not matter—the latter not

being capable of being called into being by the motion of a man's arm.
A copper ball, about an inch in diameter, was made to rotate rapidly

between the poles of a powerful electro-magnet. After about a minute,

it was found by a thermometer to have risen in heat by 15° Fahr. The
rotation being continued for a few minutes more, and again stopped, the

ball was found to be so hot, that a piece of phosphorus, applied to any
point of its surface, immediately took fire. The electric currents, in this

case, generated the heat, which became sensible. Joule first raised the
question, " Is any heat generated by an induced electric current in the

locality of the inductive action?" He not only made experiments which
established an affirmative answer to that question, but he used the mode
of generating heat by mechanical work, established by those experiments,

as a way of finding the numerical relation between units of heat and
units of work, and so arrived at a determination of the mechanical value

of heat. At the same time (1843) he gave another determination,

founded on the friction of fluids in motion ; and six years later he gave
the best determination yet obtained, according to which it appears that

772 foot pounds of work—that is, 772 times the amount of work re-

quired to overcome a force equal to the weight of 1 lb. through a space
of 1 foot—is required to generate as much heat as will raise the tempera-
ture of a pound of water by one degree. The reverse transformation of

heat into mechanical work was next considered, and the working of a
steam-engine was referred to as an illustration. An original model of

Stirling's air-engine was shown in operation, developing motive power
from heat, supplied to it by a spirit-lamp, by means of the alternate con-

tractions and expansions of one mass of air. Thermo-electric currents,

and common mechanical action produced by them, were referred to as

illustrating another very distinct clas3 of means by which the same
transformation may be effected. After illustrating this by numerous
other experiments, and after referring to several papers in the Philoso-

phical Magazine on the subject, he pointed out the application of mecha-
nical principles to the mechanical actions of living creatures. It appears
certain, from the most careful physiological researches, that a living

animal has not the power of originating mechanical energy, and that all

the work done by a living animal in the course of its life, and all the
heat that has been emitted from it, together with the heat that would be

mod by burning the combustible matter which has been lost from its

body during its life, and by burning its body after death, make up toge-

ther an exact equivalent to the heat that would be obtained by burning

as much food as it has used during its' life, and an amount of fuel that

would generate as much heat as its body, if burned immediately after

death. On the other hand, the dynamical energy of luminiferous vibra-

tions was referred to as the mechanical power allotted to plants—-not

mushrooms or funguses, which can grow in the dark, are nourished by
organic food like animals, and like animals absorb oxygen, and exhale

carbonic acid—to enable them to draw carbon from carbonic acid, and

hydrogen from water. In conclusion, the sources available to man for

the production of mechanical effect were examined, and traced to the

sun's heat, and the rotation of the earth round its axis. The lecturer

was modest enough scarcely to refer to his previous speculations on the

subject, but the readers of the Transactions of the Royal Society of Edin-

burgh and the British Association Reports need not be reminded of those

two startling contributions of Professor Thomson, " On the Mechanical

Energies of the Solar System," and " On the Mechanical Antecedents of

Motion, Heat, and Light," published in 1854. He now repeated his

impression of the possibility that the motions of the earth and the hea-

venly bodies, and the heat of the sun, may all be due to gravitation ; or

that the potential energy of gravitation may be in reality the ultimate

created antecedent of all motion, heat, and light, at present existing in

the universe.

Sir Charles Lyell occupied one evening in very pleasantly enlarging

upon his well-known favourite and significant topic, " The Successive

Changes of the Temple of Serapis;" the discourse being illustrated by
numerous elaborate drawings, paintings, and diagrams. It was most
truly pointed out as, of all the structures raised by the hand of man, the

one which affords most instruction to the geologist. It has not only

undergone a wonderful succession of changes in past time, but is still

undergoing changes of condition; so that it is ever a matter of fresh in-

terest to learn what may be the present state of the temple, and to specu-

late on what next may happen to it. Exhumed only in 1750, various

theories were immediately proposed to explain the lithodomous perfora-

tions and attached serpulre observed on the middle zone of the three erect

marble columns now standing. The architect Niccolini first observed

the periodical wetness and dryness of the pavement, as the tide flowed

or ebbed. He made a series of measurements from year to year, first

from 1822 to 1838, and then from 1838 to 1845, from which he inferred

that the sea was gaining annually upon the floor of the temple at the

rate of about one-third of an inch during the first period, and about three-

fourths of an inch during the second. Other observations made by Sir

Charles Lyell, and other persons at his suggestion, led him subsequently

to infer, as the truth appears to be, that the foundations of the temple

are in motion, and that after 1845 the downward movement of the land

had ceased, and before 1852 had been converted into an upward move-
ment. Since that period, no exact account of the level of the water

seems to have been taken, or at least none which has been published.

The present temple is found, by inscriptions found in the interior, to have
been built at the close of the second and beginning of the third century

of the Christian era, upon the ruins of an older building. After giving a

rapid, but interesting chronological sketch of the series of natural and
historical events connected with the temple and the surrounding region,

and to analogous changes in the elevation of the land in other parts of the

world, he concluded by alluding to the probable causes of the permanent
upheaval and subsidence of land; namely, the expansion of solid rocks

by heat, and their contraction when the temperature is lowered—the

shrinking of the clay when baked—the excess in the volume of melted

stone over the same materials when crystallized, or in a state of consoli-

dation—and lastly, the subterraneous intrusion of horizontal dikes of

lava, such as may have been injected beneath the surface, when melted

matter rose to the crater of Monte Nuovo in 1538. A large coloured

section of a cliff, 1000 feet high, at Cape Giram in Madeira, was referred

to, as illustrating the intrusion both of oblique and horizontal dikes,

between layers of volcanic materials previously accumulated, above the

level of the sea, and after Madeira had already been clothed with a vege-

tation very similar to that with which it is now covered. The intercala-

tion of such horizontal sheets of lava between alternating beds of older

lava and tuff would uplift the incumbent rocks, and form a permanent
support to them ; but when the fused mass cools and consolidates, a
partial failure of support and subsidence would ensue.

The last evening before the Easter recess was devoted by the always
painstaking Honorary Secretary of the Institution, the Rev. John Barlow,
in explaining all that is known of the new metal aluminium. He agree-

ably surprised the large assembly before him by presenting to them M.
Sainte-C'laire Deville, the celebrated French chemist, who—after the dis-

covery of the metal by Wohler in 1827—has consummated a process by
which the metal may be obtained in large quantities, at an economical

rate. It was the object of the speaker, first, to cause that the difficulties
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attendant on the production of aluminium should be understood and
appreciated; and, secondly, to describe its physical and chemical proper-

ties. After accomplishing this in the most satisfactory manner, and
with his usual ability and enthusiasm, he informed the auditory of some
of the uses which have been or can be made of it. At present it is sold

in London at £3 per ounce, so that it is still, although much goes to an
ounce, a comparatively expensive material. M. Sainte-Claire Deville

exhibited the beam of a balance and weight, specially designed for the

determination of small quantities made of the metal, whose lightness

peculiarly recommends it for such a purpose. The same quality, as well

as that of resisting corrosion, has been taken advantage of by the surgeon

and the dentist. The sonorousness and ductility of aluminium have led

to piano-forte wires being made of it. It may likewise be found useful

in lining brass musical instruments, especially those having valves and
slides. The property of resisting oxygen, sulphur, and acids, as well as

its great power of retaining heat, render it highly valuable for culinary

purposes.

At the close of Mr. Barlow's discourse, Dr. Faraday briefly but ear-

nestly expresjed his sense of the obligations which M. Sainte-Claire De-
ville had conferred on the Royal Institution by his presence on that

occasion, as well as by the time, intelligence, and trouble which he had
devoted to make the members and their friends thoroughly acquainted

with the interesting substance so honourably associated with his name.
These sentiments were cordially responded to by the company.

THE PATENT LAW OF BAVARIA.

By a royal ordinance, dated September 11, 1825, new discoveries,

inventions, and improvements in trades, or such as have not yet been
used in the kingdom, may, if required, be protected by special exclusive

privileges granted under certain conditions, and for a fixed period of 15
years at most, at the expiration of which the discovery, invention, or

improvement becomes public property. And by certain rules for the

execution of the organic law regulating trades, dated 17th December,
1853, the following regulations were established:—

1. Letters Patent may be granted for discoveries, inventions, or im-

provements in arts and trades, whether they concern a new article, a

new means, or a new process of manufacturing :— 1. Whenever the

object itself is new and original, or whenever the alteration contains a
new and peculiar feature ; and, 2. whenever the said object is of such an
importance as to give to the invention or improvement a character of

public utility. The granting of letters patent belongs to the king alone.

2. Patents of importation may also be granted for a discovery, inven-

tion, or improvement made abroad :— 1. Whenever the general conditions

hereinbefore mentioned are fulfilled ; and, 2. whenever the article to be

patented is protected by a patent abroad.

3. Articles known as the invention of the subject of another state of

the Zollverein, and being already patented in that state by such a sub-

ject, may only be patented for importation by the inventor himself or his

assignee, provided the respective Government grants reciprocal advan-
tages. In general, subjects of foreign states granting reciprocal advan-
tages shall be treated like Bavarian subjects in the granting of letters

patent, and the protection of the lights resulting therefrom. However,
the delivery of a patent in foreign countries does not entitle the patentee
to obtain letters patent in Bavaria. On the contrary, such a grant is

always subject to royal approval.

4. No patent of importation shall be granted for a longer period than
that during which the article to be patented is protected abroad, with
due respect to the general provisions of the law regulating trades of the

11th September, 1825, as to the longest duration of patents.

5. Petitioners must themselves guarantee the novelty and original

character of the inventiu... The patent granted shall be annulled when-
ever the object patented is proved at a later period not to be new and
original, to have already (except in the case of the existence of a foreign

patent) been executed, saleable, or known in any other way, or whenever
the invention has already been described by text or drawings in public
works of the country or foreign countries, whether they be written in

the German or foreign languages, in such a manner as to admit the said

article to be manufactured by any competent person. It belongs to the
Minister of Commerce and Public Works to institute a preliminary
examination as to the novelty and original character, and as to general
utility. Such an examination, however, does not preclude the personal
guarantee of the patentee, mentioned at the beginning of this paragraph.

6. Petitions for patents of invention or of importation must be ad-
dressed directly or indirectly to the Ministry of Commerce and Public
Works. The petition must contain the exact, clear, and complete indi-

cation,—1. Of the Christian and surname, the profession and residence
or place of abode of the petitioner, and, in case of the petitioner being a

foreigner, those of his representatives in Bavaria; 2. Of the general but

characteristic designation of the invention or improvement in its essen-

tial condition ; 3. Of the number of years for which the patent is

demanded.
7. Petitions must always be accompanied, together with the amount

for taxes and stamp duty, by a detailed, complete, and true description

of the invention or improvement, and of the process used in the manufac-
ture and respectively in its application. Whenever clearness requires it,

precise and correct drawings, plans, models, or patterns, must be pro-

duced.

8. Specifications and their annexed documents must contain the precise

claims made as to the novelty and original character of the invention

concerning the manufacture, the means of manufacture, or manufacturing
process.

9. Specifications may be annexed to the petition in an open or sealed

form, according to the option of the petitioner. The official opening and
inspection shall always take place before the patent is granted, but due
care is to be taken against a premature publication.

10. Petitions for patents of importation must besides be accompanied
by the letters patent previously obtained abroad, either in the original or

in a legalised copy.

11. Letters patent demanded under the foregoing conditions shall be

refused whenever it is shown beforehand,—1. That the preparation of

the new manufacture, or the application of the new means or process of

manufacturing, cannot be permitted by salutary or sanitary reasons, or

because they endanger the commonweal, or, finally, because they are

contrary to existing laws and regulations. 2. That the object to be
patented is not new and original. 3. That the invention does not fulfil

the requirements of great public utility. 4. That the grant would be

contrary to the provision relating to the subject of a Zollvereign State.

5. That the same article had already been patented previously in

Bavaria.

12. No patent can be granted for a longer period than 15 years. In

case of its having originally been granted for a shorter period, a prolon-

gation may be demanded, and allowed to the greatest duration of 15
years.

13. The taxes to be paid are:—25 florins* for one year; 30 florins for

two years ; 40 florins for three years ; 50 florins for four years ; 60 florins

for five years; 70 florins for six years ; 90 florins for seven years ; 110
florins for eight years ; 130 florins for nine years ; 150 florins for ten years

;

175 florins for eleven years; 200 florins for twelve years; 225 florins

for thirteen years ; 250 florins for fourteen years ; 275 florins for fifteen

years.

14. In extending a patent granted for a short period, the taxes to be

paid are calculated according to the progressive rate of the later years.

15. The taxes due, together with the stamp duty of 3 florins, must
accompany the petition for a patent or a prolongation.

16. Patents entitle the patentees, according to the contents of the

respective document and the provisions contained in the following para-

graphs, to restrain other parties from manufacturing and working and

respectively applj'ing the article for which it has been granted, unless

they have obtained permission from the patentee to manufacture, work,

or apply the patent article, or unless he has himself provided it.

17. Letters patent do not give a right to prohibit and limit,—1. The
importation of articles corresponding with the patent article; or, 2. the

sale and disposal of the same ; or, finally, 3. to interdict the use of such

articles whenever they have not been procured from the patentee, or

from other parties, without his consent, unless the object of the invention

be a new manufacturing process, a new means of manufacturing, or a

new machine, or a new instrument for manufacturing and industrial

purposes, in which case letters patent grant an illimited right to prohibit

the use of the patent method or means, or patent machines or tools, to

such parties as have not acquired the right thereto from the patentee, or

procured the patent article from him.

18. Patentees for the improvement of an article already patented do

not acquire the right to use the patent granted for the article about to be

improved, but must acquire separately the right to use the article origi-

nally patented.

19. Patentees are entitled to erect any number of industrial establish-

ments, and to engage workmen, for the exercise of their patent rights,

with a due observance of existing laws, ordinances, or police regulations.

However, patentees do not acquire the right to carry on by themselves

the trade to which the patent article belongs, but they are to acquire the

right thereto separately, according to the existing laws and ordinances.

20. Patentees may assign their patents, or form partnerships with

others, with a due observance of the existing laws and ordinances.

* A florin = Is. Si.
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However, patents cannot be divided as to the rights inherent in them, or

to the places where they are to be worked. In case of decease of the

patentee, patents are transmitted to his heirs. All changes of property

must be declared within three months at the Ministry of Commerce and

Public Works.
21. Patents become ineffective,—1. Whenever after the delivery of

the letters patent there appears one of the reasons for annulment stated

in paragraph 11, sect 1, i, 5. 2. In accordance with the provision con-

tained in the second sect, of par. 5. However, if in such a case the

patent article has already been known before to single individuals, but

kept secret by them, the patent, as far as its annulment is not caused

by other reasons, remains in full power; but it is ineffective against the

said parties. 3. Whenever it is shown that in the specification filed a

part of the invention or improvement on which depends the complete

manufacturing, working, or application of the object, has been omitted

or misrepresented. 4. Whenever the patentee for an invention does not

work it within three years, or in case of the patent being granted for less

than six years within the first half of that term, or whenever the owner

of a patent of importation does not work it within one year, and the

working has not been proved before the Ministry of Commerce and

Public Works. 5. Whenever the works have been interrupted for two

years.

22. A register of all patents delivered is to be kept open at the

Ministry of Commerce and Public Works, and in every provincial chief

town. The said register must contain,—1. The Christian and surname,

profession, residence, or place of abode of the patentee, and respectively

those of his representative ; 2. The day and hour of presentation ; 3. The
day when delivered; i. The object of the patent; 5. The term for which

the patent has been delivered ; 6. The change of property ; 7. Its extinc-

tion. The inspection of that register is allowed to all who can prove to

be interested therein, and particularly to all petitioners of patents.

All specifications, drawings, plans, models, or patterns belonging to

the patents delivered, are kept at the same Ministry, in a particular de-

partment. Those specifications and annexed documents may be inspected

by the public, unless it be contrary to police regulations,— 1. Whenever
those specifications refer to patents that have become extinct; 2. When-
ever patentees require to have them published in that way before the

expiration of their patent.

MECHANICAL NOTES FROM AMERICA.

THE LATEST PERPETUAL MOTION PREVENTION OF BOILER INCRUSTATIONS

—

TRANSATLANTIC TELEGRAPHS—STEAM FIKE ENGINES.

There is probably no section of the world more conceited, and, as we
think of course, with justice, with regard not only to general constructive

skill, but also to deep and practical mechanical science, than the broad

assemblage of nations known as the United States. The great mass of

the democracy in the workshops— all more or less educated and intelli-

gent, and imbned with the feeling that the highest paths are equally

open to all—are striving with various degrees of earnestness to originate,

improve, and perfect. Yet, whilst I write, the conviction that this happy
condition may be far more ideal than real—an enunciation of what should

be, rather than what really exists—is considerably deepened by remem-
bering how often onr credulous capitalists have been swindled by ignor-

ant or designing men, backed up by scientific dabblers of all grades, if

not by the general mechanical sentiment, as it were, of the American
community. Without pursuing the ghosts of long defunct impositions,

or resuscitating the remains of quieter failures, 1 may, perhaps, be allowed

a brief allusion to the latest effort at perpetual motion which has done
our metropolis the honour of a long-continued public exhibition, and has

just left for the golden regions of California and Australia.

The machine, or toy, is an importation from the city of New Haven,
where it has been previously exhibited, to the amazement, admiration,

and faith, not only of the common herd, but of wise editors and spectacled

professors. New Haven is the locale of Yale College, the profoundcst

sanctorum of pedantic knowledge for the rising generation, and the centre

from which emanates the really valuable quarterly known as the Ameri-
can Journal of Science. Having endured for a month without exposure
in the atmosphere of such penetrating investigations, and then drawn
forth in our own city some columns of illustration from mechanical jour-

nals, it may be judged of sufficient interest to warrant an attempt at a

brief description and explanation. The machine, or toy, is in one respect

superior to many preceding efforts—it is extremely simple.

The whole is covered by a glass case, which is sacredly maintained as

a protective shield, although partially removed on extraordinary occasions.

Briefly, the machine consists of two brass wheels geared together, and
each giving motion to the other. The smaller wheel—between one and
two inches in diameter—is mounted on a vertical axis, and is steadied

by a small fly-wheel. This makes eighty revolutions per minute, and

gears into another ten times larger, which is fixed on a shaft inclined

towards the first some 15 degrees. This wheel carries—delicately

mounted on its upper surface—two heavy bars, apparently of brass, ex-

tending diametrically across at right angles to each. A small wheel on

the quick shaft comes in contact with the ends of these bars as they pass,

and continually thrusts them over towards the highest side. What I

have termed bars are much larger at the ends than at the middle, and are

in fact weights connected by a wire; but the effect is the same, and the

increased weight on the side which is descending apparently causes and

maintains the motion of the whole. The glass covering was partially

removed and the machine was stopped in my presence, but it slowly

started again when released in a suitable position for gravity to act

favourably on the bars, and soon attained its favourite velocity of eight

revolutions per minute of the large wheel.

Fig. 1 represents the machine very correctly. The bearings or ends

of the shafts, both at the top and bottom, are supported on slight disks

of glass, so that there appears no possibility of aiding it by any springs,

bands, or other machinery ; and the parts are completely isolated from

any contact with the external world, except at those points. Whilst it

is evident that a real self-moving machine, as this purports to be, cannot

possibly exist ; and whilst it is easy to demonstrate, from the fact that

the friction of the bars prevents their slipping back, that twice as

Fig. l.

much power is certainly required to thrust each bar over as can possibly

be given out by its circuitous descent, the machine is acknowledged by
all to be the most profound puzzle since the " Automaton Chess-player."

It exhibits a strong inclination for one unvarying velocity, and if urged

faster by the hand, it will not maintain the increased speed given to it.

My explanation of the phenomenon consists in supposing the large wheel,

or more likely the weights supported thereon, to contain iron at one or

more points, merely covered by brass, of which the whole appears to be

composed. The periphery of this wheel runs in very close proximity to

two wooden posts in the framing, one of which I conceive to conceal an

iron bar, which latter becomes a magnet at regular intervals. The mag-
netism is induced either directly or indirectly by the aid of a battery or of a
revolving armature outside of the room, and connected through the legs of

the table. The fluid operates in the ordinary manner, by a helical coil, the

period of the current being regulated by a clock. As the iron in the

wheel approaches the post, the galvanic or magnetic circuit is completed,

and the bar in the latter becomes a magnet, and draws the wheel onward

;

but as the iron therein arrives at the point nearest to the post, the cur-

rent is suspended, and the magnetism in the concealed bar disappears.

This makes the machine, in point of fact, a weak magnetic engine.

Should the wheel turn faster than the clock-work which regulates the

current, the result is, that the magnetism does not cease soon enough,

and by operating as a slight retarder after the iron in the wheel has

passed, it soon brings it back to its favourite velocity. This theory ex-

plains both the existence and the regularity of its motion, and is very
probably true in every particular.

Two inventions, based substantially on the same principle, have been
patented within a year or two for the very important purpose of prevent-

ing the incrustation of steam boilers. The first by Mr. G. Wiessenborn,

a German residing in New York, has been introduced to some extent

with the most marked success in practice. The principle of both is that

of heating the water, and allowing it to deposit its foreign matters in a

vessel provided for the purpose before its entrance into the boilers.

Wiessenborn's invention mingles the water either with the exhaust
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steam or at full pressure from the boiler, and then presents to it a great

extent of surface on which to deposit the scale. The other invention has

been patented but a few weeks, and is but little known. It seems to be

a nearly similar device, except that the extended surfaces are dispensed

with, and a peculiar arrangement of an internal heating vessel is substi-

tuted instead—an arrangement which seems far less desirable than the

first. The salt of sea water, which on the first trials completely filled

the boilers of sea-going steamers, does not begin to deposit itself until a

certain degree of concentration has been reached. About 3-^°*' sea water

is salt (chloride of sodium), but the salt remains suspended until, by
evaporation in the boiler, it has reached the proportion of about 3^. The
incrustations of the interior with salt is therefore readily prevented by
the now universal practice of •' blowing off," or changing a portion of the

water at short intervals. But it happens that there are other foreign

matters (chloride of lime in particular) which begin to deposit themselves

so soon as the water is heated without regard to concentration. Cold

water is capable of dissolving and retaining a greater quantity of this

class of substances than hot; and cold sea water, or any well or river

water, which is previously charged nearly to the point of separation, when
warmed in the least becomes overcharged. The same water, when cooled

again, will redissolve the scale to a certain extent, and it is on this ac-

count a common practice with the larger steamers making daily trips on

the river or sound to cool off the boilers as much as possible, and then

allow the water to escape at leisure after each trip, instead of blowing out

the water under steam pressure. The steamers which bring coal from

Philadelphia to various northern points, a part of the way through a fresh

water river and canal, keep their boilers entirely clean by allowing the

water to cool perfectly, and then draining it off after each trip; but a

single experiment in blowing out the water at a high temperature

whitens the whole interior with a thin coating of lime. This fact, that

cold draining is far preferable to " blowing off," whenever practicable, is

known to a large number of engineers, but may be new to many others.

Wiessenborn's invention avoids the scale, and also the trouble of this

cooling down, and the apparatus is readily cleaned, and requires but

little room.

Fig. 2 represents a vertical section, and fig. 3 a horizontal section of

the contrivance. As has been already intimated, there are two distinct

modes of working this invention. According to the usual plan, the

pressure within the preventor
FiS- 2 > is little if any above that of the

atmosphere, whilst in the other

it is equal to that in the boiler,

being in free communication
with it. In the first plan, two
pumps are employed—one to

urge the cold water into the

preventor through the pipe e,

whilst exhaust steam from the

engine is admitted through b
;

and the other to draw out the

heated and purified feed through

the pipe, m, at the base, and
force it into the boiler. This
method is economical, as it re-

quires no heat except what is

derived from the otherwise

waste heat of the exhaust
steam, but it does not heat the

feed water to the full tempera-

ture of the boiler. This feed,

if fully heated by this plan,

only attains a temperature of

about 212°, whilst that of the

boiler corresponds with the
steam pressure therein, usually in stationary boilers in this country about
80 lbs. above the atmosphere, and consequently about 325° Fah. Water so

heated has therefore to be raised in temperature (325— 212=) 113 Fah.
on entering the boiler, and may consequently be supposed to be less

thoroughly purified than by the second plan, which is as follows :

—

Steam from the boiler is admitted through the pipe B, and the water is

forced in through e, and allowed to flow by gravity alone through m into

the boiler. When worked in this way the preventor must be set at an
elevation considerably above the boiler, but in the plan first described, it

is immaterial where it is placed, except that the feed pump which takes
the water from m should be on the same level, or a little below, as very
hot water refuses to be lifted by suction.

The internal form and the arrangement of the materials are admirably
adapted to give a very extended surface with great facility for opening

and cleaning. The feed water from e, closely mingled with steam
from b, passes through the spiral passage, r f, from 20 to 40 feet in

length, and is then showered through a strainer or perforated plate, A,

upon a loose quantity of brushwood, scraps of metal, chips, or, in short,

any coarse material of the kind.

Having trickled through this, Fi S- 3 >

the water next filters through
a layer of horse dung contain-

ing ammonia, or through char-

coal, or any fine filtering mate-
rial which the peculiarities of

the water or the whims or pre-

judices of the proprietor or

engineer may prescribe, and
thence through the cylindrical

sieve, k, to the tank below. In
this there are three or more
compartments containing a

mass of small stones, L, about the size of peas or less, through which the

water, as shown by the arrows, rises, falls, and again rises and flows into

the reservoir, g. In the reservoir is a float, v, so connected to a cock in the

pipe, e, that the ingress of cold water will he always proportionate to the

quantity withdrawn by the second pump through m. This is probably
an unnecessary refinement and complication. The same end would be
equally well served by connecting m, at a higher level, say at m', and
making the pump of sufficient capacity to take all the water which could
possibly be supplied through e. A waste steam pipe, c, is judiciously

provided to allow the escape of uncondensed steam when working on the

first method, and it would probably be well to allow a very trifling

escape through this channel when working under full pressure by the

second method.

The impurities collected in this apparatus appear in two forms.

One is a whitish hard scale, which covers the interior of the spiral, r,

and crusts over the brushwood to a considerable thickness ; the other is

a thick white glutinous fluid, denser than water, which collects in the
bottom of the tanks at hh. The process of cleaning the whole consists

in separating the parts, scraping the spiral passage, f, and exchanging
the brush, the filter, and the gravel for fresh material. It so far seems
to operate admirably, and, as it serves the double purpose of a feed-heater

and purifier at a very slight expense, it deserves to be introduced as a
staple adjunct of every steam generating boiler. In connection with a
high-pressure engine where plenty of spent steam could be made avail-

able, it might be used with economy in purifying water for various

manufacturing purposes. In one case which occurred in the city of

Brooklyn, where the boiler was fed from a well of hard water, and had
always required a very tedious cleaning every few months, the boiler was
worked a month after cleaning before the apparatus was applied; yet,

after three months further use, the interior was found almost perfectly

clean, indicating that pure water had dissolved the scale previously

formed.

It is idle to expect to keep your readers well acquainted with the

merely statistical progress of any invention, much less of the sub-marine
telegraph

;
yet, if it be not " sending coals to Newcastle," 1 may briefly

refer to the various transatlantic telegraph projects. The island of New-
foundland is now being connected with the main land of Nova Scotia,

and a number of gentlemen have gone from the States to witness the

operation. But this is only a step reaching to the extreme eastern point

of our continent. Our Canadian neighbours are organizing a company—
a charter for which has just passed the lower house of their Parliament

—designing to run a telegraph quite to Europe by several short steps.

This line is to start from Quebec, and run along the banks of the St.

Lawrence, and terminate at the eastern extremity of Labrador. It then

passes by a submarine cable to the southern point of Greenland, then up
the eastern coast to a point nearest Iceland, then by a submarine cable

to Iceland, which it crosses from west to east, then by another submarine

cable to the Faroe Islands, whence it is proposed that two lines shall

diverge—one easterly to Norway, and the other southwardly to the

northern coast of Scotland. The United States Navy Department has

ordered the steamer Vixen, Captain Benyman, to be equipped for service

in making sovmdings across the Atlantic to ascertain the practicability

of the various telegraph projects, and it may be presumed that the route

above indicated will be among those examined. In this route the land

stations are separated by a space nowhere exceeding five hundred miles,

so that the circuits will be easy to work with a common battery, and
there will be much less to relay in case of accident at any point. Mr.
Horace B. Tebbetts, the grantee named in the Canadian charter, has

been for many years engaged in prosecuting this enterprise, and has

associated with him capitalists of respectability and energy who cherish
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sanguine expectations of establishing a line of telegraph across the

Atlantic within the three years limited by the charter. It is even stated

that the line can be completed in less than eighteen months. A New-
foundland journal also informs its readers, that an attempt to lay a cable

directly across will soon be made. The length of the cable will be 2,400
miles, and two steamers, each with 1,"200 miles of cable, will meet mid-
way between Ireland and Newfoundland, unite the cables, and proceed

in opposite directions to land.

A new steam fire engine, differing in almost every point from previous

examples of this kind of engineering, has been lately constructed in New
York, and exhibited in operation for several days in the City Hall Park,

where it displayed the most valuable quality of such an apparatus—its

untiring perseverance. The machine has won the approval of all by its

great lightness and efficiency.

One of the most primitive applications of steam power was for throw-
ing water

;
yet steam fire engines have hardly competed with hand

machines—first, because, from a supposed necessity, they have been
immensely heavy, and second, because they required a considerable time
to get np the steam. Steam fire engines, I believe, originated in London
abont the year 1830, when the locomotive began to be fully developed
and the mechanical arts began to attract the very high degree of atten-

tion they are now receiving. Steam fire engines are now the whole
reliance of the fire department in one of our growing cities in the western
states, the hand machines which had previously been in use having been
driven to the suburban districts after a fair competition. I refer to

Cincinnati, wbich, for more than a year, has had a paid fire department,

by which term we distinguished the London system from that in use in

most of onr cities, where the firemen are rowdy volunteers, and seven
steam fire engines. The engines, though built principally of tubes for

lightness, are still too heavy for convenience. One engine on the same
principle has been lately furnished by the Cincinnati builders for the fire

department of Boston, and. some dispute having arisen, it was carefully

weighed a few days since by the officers, and found to weigh 17,125 lbs.

or about 8 tons.

The machine now referred to as an improvement weighs about 6,600
lbs, and is designed to be easily and rapidly hauled in any ordinary con-

dition of the streets by two horses without assistance from the fireman.

The boiler is of course the most important element in the combination.
This is the invention of Mr. J. G. E. Lamed, and consists almost entirely

of tubes, through and around which the flame is carried so as to generate
steam in the most rapid manner. It is common to employ tubes either

in carrying the fire through the water, or in carrying the water through
the fire. Either plan presents great heating surface, and when, as in

the barrel of a locomotive boiler, the space is nearly filled with tubes,

and the quantity of water is consequently small, steam is generated very
quickly and supplied very efficiently. There is an additional advantage,
however, growing out of the use of tubes of the other form—containing
the water inside—this is the diminished danger in case of explosion.

The rupture of a small tube is of little moment, so far as danger to the

attendants is concerned. The boiler now under notice is a compound of

both. A wall of upright tubes, tightly packed together, surrounds the
fire, whilst above the furnace the flame acts both on the inside and out-

side of a double tube. By a double tube is meant, in this case, a large
tube enclosing a small one, as shown in fig. 4, the annular space between
being filled with water, and the whole provided with every facility for

rapid circulation by receiving water freely

laterally and from below. A strong water

bottom, liberally furnished with short tubes

to supply air to the fire, and a large cham-
ber above to separate and dry the steam,

completes the description of this boiler,

which is probably the most powerfully effi-

cient for its size in the world. It is 2|
feet square outside, and 5 feet 8 inches high,

with the addition of a cylindrical steam
drum at the top 3 feet 10 inches in diameter, and 12 inches high, the
latter being strongly stayed by the small tubes which pass up through
it. Economy of fuel— the great point aimed at in most steam apparatus
—has been entirely set aside in this construction, and although from its

arrangement the amount consumed is not excessive, the whole end and
aim is attained in a boiler light, strong, and durable, wbich will generate
dry steam at a high pressure with the greatest possible rapidity. The
time elapsing between the lighting of the fire and the starting of a
vigorous stream has varied from ten to twelve minutes, so that steam
would probably be raised while the machine was being hauled a mile.

A steam fire engine must embrace three distinct parts—the boiler, the
engine or engines, and the pump or pumps. The machine under notice
employs two of Keid's patent oscillating engines—one of the simplest

Fig. 4.

forms known—both connected at right angles to the same crank. The
cylinders ate 6 inches in diameter by 12 inches stroke worked without

expansion. The shaft requires no balanced wheel, but is keyed directly

to a large and strong rotatory pump—Gary's patent—the effect of which

is to force a continuous stream of water through the hose without rack-

ing the machine or exhibiting violent action of any kind. The pump
throws three gallons at each revolution. With dry fine fuel little smoke

or other annoyance is experienced, and as a means of subduing exten-

sive or obstinate fires, this steam fire engine may be considered a long

step in advance of any previous apparatus.

In a recent competition for a prize of 1000 dollars, offered by the city

authorities, this machine—the winner— playing through 50 feet of hose,

threw a 1J inch stream 185 feet horizontally, and for a long period

threw two streams—one ly1,;, and the other 1 inch in diameter to nearly

the same distance.

STEAM RIVETING, PUNCHING, AND SHEARING MACHINE.

The inventions of Fairbairn, Lemaitre, Garfortb, and others, are

instances to show that the direct application of steam to the riveting,

punching, and shearing machinery of the boiler maker and iron boat

builder, is no novelty. Each of these practical schemes has done some-

thing important towards the perfection of engineering construction ; and

the steps in the progress of metal-working machines which they repre-

sent are especially curious and instructive.

The latest accession to this class of machine tools is the steam puncher,

riveter, and shearer, of Mr. Robert Cook, of Glasgow. Fig. 1 of our

engravings is a front view of this tool as in the act of riveting up a boiler,

Fig. 1.

and fig. 2 is a side view corresponding. The motive power is derived

from a small "trunk" steam cylinder, carried vertically on one side of

the base framing, the connecting rod of the piston being jointed at its

upper end to an eye on the outer free end of a short lever arm overhead.

This lever is fast upon the centre of a horizontal shaft, supported in

bearings in the centre of the main pillar framing standard of the tool.

The lever is not attached radially to the shaft, but its wide end is made
to form part of an eccentric which is keyed on the shaft, and straps from
this eccentric connect it to a horizontal riveting slide, the opposite outer

end of which has in it the riveting die.

The riveting action is very clearly shown in fig. 1, for, as the actuating

steam is admitted to the bottom of the steam cylinder, the rising of the

piston correspondingly elevates the outer end of the lever. This move-
ment causing a partial revolution of the shaft, the eccentric traverses

forward the riveting die and forces up the rivet in the work before it.

This riveting action is very good, inasmuch as the riveting squeeze

becomes more intense in proportion as the heated rivet is getting cold,

and the pressure is most powerful at the end of the stroke, working the

rivet completely into the plates which it binds together. The same
horizontal shaft also answers for punching and shearing. The main
standard is cut out on opposite edges for the admission of the edges of



120 THE PRACTICAL MECHANIC'S JOURNAL.

plates to be punched or cut, and the two ends of the rucking shaft above
cirry eccentrically disposed pins, driving the punching and shearing

slides in the usual manner.

The curved lever on the steam cylinder side of the machine serves for

Fig. 2.

the regulation of the machine's action, being connected at its lower end
with the valvular details of the steam cylinder. To prevent injurious

concussion of the parts on the descent of the piston after each stroke,

provision is made for the admission of a small quantity of steam into the

bottom of the cylinder, to act as an clastic cushion.

ANNIVERSARY DINNER OF THE SOCIETY OF ARTS.

A dinner to celebrate the 102d anniversary of this Society took place in

the Crystal Palace, on the 24th of June. Nearly 400 gentlemen assembled

on the occasion, and the chair was taken by Lord Ashburton, whose
speeches exhibited the sound sense for which he is remarkable amongst
his order. We had again the advocacy of the teaching of common things;

and besides this, some remarks on the necessity of limiting our inquiries

and efforts, instead of allowing them to lose themselves in the vast field

of knowledge. This was said with especial reference to the absurdly wide
scope of the questions in some of our public examinations. Let us re-

member, said he, what wc are about; we are fitting out a man for the

struggles of life; we are not fitting up a storehouse for the use of a
philosopher. Man goes forth into the world as a soldier goes forth into

a campaign. His wants are boundless, his means of carriage are small.

Can any service be greater than that of planning out and assorting his

pack of knowledge, rejecting all that shall encumber his movements,
selecting all that may afford materials for the business he has to do?
Several good speeches, with a sound practical tendency, were delivered

by other gentlemen present. The annual general meeting for receiving

the Council's report and the Treasurers statement was held the following

day. We need not follow the report into all its details ; but shall content
ourselves with referring to the lately instituted examination of the stu-

dents of the classes of the Institutes in union with the Society. On this

subject the report speaks enthusiastically. It is the beginning of a sys-
tem which is calculated to do more for the interests of national education,
and the reform of the public service, than anything which has been done
elsewhere

; and it is asserted, that if the employers of labour will take
into their service those recommended for their industry and attainments,
more will be done to promote education—more encouragement will be
given to the formation of habits of self-culture and private study, than
if thousands upon thousands of the public money were to be expended
upon the establishment of schools and the payment of schoolmasters.
This is plain enough, for the moment you make tested intelligence, and
tried capacity, and ascertained acquirements the only sure passports to

lucrative employment and honourable position, that instant the entire

aspect of the educational question in this country will be changed. The
financial position of the Society is a subject of congratulation, for their

receipts last year from all sources were nearly £5000. Not only were
liabilities to the amount of £1200 discharged, but the expenditure was

less than the income by £1000; and they are now contemplating the

discharge of a debenture debt of £1000, which for some years past has

pressed heavily on the finances of the Society.

The following Medals, in respect of Essays laid before the Society,

have been awarded :

—

To Mr. J. Kenyon Blackwell, F.G.S., for his paper "On the Iron

Industry of Great Britain, with reference to that of other Countries."

The Society's Silver Medal.

To Mr. Humphrey Chamberlain, for his paper "On the Manufacture
of Bricks by Machinery" and " On the Drying and Burning of Bricks."

The Society's Silver Medal.

To Mr. John Bailey Denton, for his paper " On the progress and
results of the Under-Draiuage of land in Great Britain." The Society's

Silver Medal.

To Mr. William Felkin, for his paper " On the history and present

state of the Machine-Wrought Lace trade." The Society's Silver Medal.

To Mr. Chandos Wren Hoskyns, for his paper "On the progress of

Agriculture during the past fifteen years." The Society's Silver Medal.

In regard to Medals for Useful Inventions, the following have been
awarded by the Society :

—

To Professor Clark, M.D., of Marischal College and University, Aber-
deen, for his "Application of Lime to the softening and purifying of

Water for the supply of towns." The Society's Silver Medal.

To Heir Paul Pretsch, late Manager of the Imperial Printing Office,

Vienna, for his "Application of Photography and the Electrotype to the

production of engraved copper-plates for Printing." The Society's Silver

Medal.

To Mr. James King, for the " Importation of Wine, the growth of

Vineyards in New South Wales." The Society's Silver Medal.

With regard to this last reward, it is proper to observe that, in 1845,
the Society's Medal was awarded to Messrs. M'Arthur for the importation

of wines from Australia, the Messrs. M'Arthur having been induced, by
the Society's offer of reward, to attempt the cultivation of the vine in

New South Wales.

Special Phizes.— TJie Society's Gold Medal, value twenty-five guineas,

has been awarded by the judges appointed by the Council, to Mr. Charles

Wye Williams, for his essay "On the Smoke Nuisance."

The Society's Silver Medal has been awarded to Mr. Charles Hood,
F.R.S., for his Essay on the same subject.

MECHANIC'S LIBRARY.

Arithmetic, Elementary, crown 8vo, 5s., cloth. Sang.
ltlowpipe, Use oi the, translated by Blanford, 3s. Gd., cloth. Scheerer.
Chemistry of Food and Diet, Is. 6d., cloth. Bronner & SeonVrn.
lCh ctro-deposition, Theory and Practice of, crown 8vo., Is. 6d, Gore.
Mines of "Wicklow, crown 8vo, 3s. 6d.. sewed.
Photographic Chemistry, Manual of, 3d edition, 6s. 6d. Hardwick.
Stereoscope: Its History and Theory, post 8vo., 6s., cloth. Sir D. Crewster.
Waterworks, Treatise on, 12mo., 3s. 6d., cloth, sewed. Hughes.

RECENT PATENTS.

DRESS FASTENING.

E. II. Rascol, London.— Patent dated September 8, 1855.

This improved fastening for articles of wearing apparel, and for other

similar purposes, is adapted as a substitute for buttons and other similar

fastenings, and consists of a stud, somewhat similar to the ordinary stud

used for fastening wearing apparel, but which has one bead or end
smaller than the other, and is rounded and otherwise adapted for entering

a metal eyelet hole of the ordinary kind. Metal eyelets are placed iu

each of the two parts that are to be fastened, which are placed together,

the stud being pushed through both. The rounded head of the stud

has two cross saw cuts or slits formed in it, which pass down the neck
of the stud, and descend as far as the larger head. The rounded and
entering head is thus separated into four parts, which may be compressed
together to the extent of the saw cuts or slits. The eyelet holes in which
the stud is to be received are smaller than the rounded head of the stud

in its ordinary state, but this head collapses on being pressed through

the eyelets, by reason of the cross cuts or separations ; the head of the

stud expands again when through the eyelet, and gives security to the

fastening. These studs may be made of box or other wood, or of metal,

or of other material having sufficient elasticity, and being otherwise suit-

able for the purpose. Instead of an eyelet hole being used in each piece

to be united, the larger or lower bead of the stud may be permanently

secured to the one part of the article to be united.

In the annexed figure are represented the ends of two straps or parts
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to be united ; they are each furnished with eyelet holes introduced and
fixed in the material of the straps in the ordinary manner, each having
two eyelets adapted for taking up more or less of the length. Instead

of merely being connected by a single stud, the eyelets may be placed in

rows, as adapted for boots and shoes, and ladies' stays, and similar fasten-

ings. The stnd, which is shown in end view, may be formed of box-

wood, lancewood, or other sufficiently tough and elastic wood or other

material, by turning, and afterwards making two saw cuts across, the

!
thickness of the wood head being

sufficient to permit the parts of the

severed head to be collapsed or brought

together without splitting. The
eyelet holes are made rather smaller

than the split head, but so as to

permit the passage of such head when forced through. When it is de-

sired to connect the two straps, it is simply necessary to press the split

head through the eyelet holes of both parts to be connected when placed

together, as represented in edge view in the figure. When to be discon-

nected, the stud can be removed from one part by pressing back the

split head, but it will at all other times keep the parts firmly united.

Where the materials to be united are of themselves sufficiently stiff, the

metal eyelets need not be introduced.

FLUID METERS.

E. O. W Wiutehocse, Brighton.—Patent dated December 14, 1855.

The principle upon which this invention is based, and for carrying out

which the apparatus is designed and constructed, is that of the action of

a column of fluid moving round a circular channel or arc of a circle, and
operating upon a number of fans or pallets revolving in such channel, and
attached to a measuring wheel or drum rotating round a fixed centre.

This action is insured by the form and nature of the apparatus, which
is such as to direct the full circumferential force of the fluid in motion

upon a wheel or disc bearing fans or pallets, and placed in a cylinder,

circular chamber, or slotted annular tube, to which the fluid is admitted

by a single aperture at the circumference, in such a manner and direc-

tion as to produce the circumferential or whirling motion required.

The wheel is carried round by the fluid in its rotation, and hence be-

comes, by connecting it with a " count," or train of wheels, a means for

the accurate measurement or registration of the flow of any fluid.

The propelling force, besides being applied in the most advantageous
direction, maintains its action continuously throughout the whole or

nearly the whole of the revolution.

Fig. 1 of the engravings is a vertical section of one modification of the

improved meter taken through the centre thereof, and fig. 2 is a plan of

the same with the upper part of the meter removed. The measuring
wheel is a thin

EBfcl horizontal disc,

a, to which is

attached the

raised boss, n.

This disc is fit-

ted at its peri-

phery with a
number of fans

or pallets, c, of

any convenient

shape, which
revolve in, and
are formed to

correspond to,

the annular

measuring
chamber, d..

This annular

chamber is of a.

uniform cross-

sectional area

throughout,and
is just large

enough for the

fans or pallets to

pass freely through it. It is slotted round its inner circumference to

admit of the free passage and rotation therein of the circumference of the

wheel ot disc, a. In order to reduce the friction attendent upon the use
of stuffing boxe3, the count may be driven by the action of magnetism,
according to Mr. Hitmen's patented arrangement. Two magnets, e, are

No 101.—Vol. IX.

attached to the boss, b, of the measuring wheel, a, by two screws, p, and
two metal caps or covers, 6, n, are screwed to the raised boss, b, serving

to protect the magnets from the action of the water. The pivot, I, con-

sists of a short spindle secured at its upper end to the top of the closed'

cap, h; it works at its point upon a steel footstep, j, and is steadied at its

upper end by passing through a hole in the top of the inner oil chamber, k.

This chamber fits perfectly water-tight at its lower end round the boss, l,

which carries

the footstep so Fig- 2-

that no water
canenterthere-

in or mix with

the oil with

which the oil

chamber is fill-

ed or partially

filled, nor can
any oil escape

into the water

or body of the

meter. At At

is the inlet pipe

by which the
waiter or other

fluid to be mea-
sured 13 admitted circirmferentially to the meter, and at n is the exit pipe

for the escape of the measured fluid. The measuring action in this mo-
dification of meter is obtained from the annular chamber, d, since, at each
revolution of the drum or pallet wheel, a, a certain amount of fluid will

be discharged, equal to the capacity of the annular chamber, less the
space occupied by the pallets. The fluid, on entering the annular mea-
suring chamber, flows round it in a circular direction, and by impinging
against the fans or pallets, c, imparts a rotatory motion to the measuring
wheel, which, through the magnets, E, gives motion to the "count" con-
tained in the separate box or register, o. The measured fluid escapes, as
shown by the arrows, by the annular slot formed on the inner circum-
ference of the measuring chamber, and thence flows down the exit

pipe, n. The " count " may be of any convenient construction, and is

perfectly detached and separate from the meter.

Fig. 3 is a vertical section of the fluid meter, taken through the centre
thereof,, and fig. 4, is a horizontal section of the same, taken through the

Fig. 3.

measuring wheeL In this modification the count is of 1 the construction

patented by Mr. Siemens, and is attached to the meter by the screwed

cap or cover, a. The construction and mode of suspending the measur-

ing ;wfoeel, B, is modified slightly in this meter, and the fans or pallets,

o, in place of being round are rectangular. In the first modification a

single disc is- used with fans or pallets soldered, or otherwise attached

to its periphery ; but in this latter arrangement the fans or pallets arc

slipped into grooves formed to receive them inside an annular channel

formed round the periphery of the measuring drum, in which position

they may be further secured by brazing or soldering. With a wheel or

drum of this construction, the measuring power of the meter will be equal

to the capacity of the annular channel in the drum, minus the thickness

of the pallets which are fitted therein, and not to the capacity of the

chamber in which the drum rotates, as is the case in the first described

arrangement. In the latter arrangement the chamber in which the

drum rotates may be made considerably deeper, if desired, than the height
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or thickness of the measuring wheel or drum, hut its diameter should

correspond at the inlet of the meter as nearly as practicable to that of the

measuring wheel, the periphery of which, at the inlet side, sh"uld work
close up to but without actually touching the internal periphery or cir-

cumference of the chamber. The fluid, on entering the meter, impinges

against the fans or pallets, and imparts a rotatory motion to the measur-

ing wheel or drum, filling the spaces between the pallets, so that at

each revolution a certain amount of fluid will be delivered, corresponding

to the capacity of the annular space contained in the drum, minus the

space occupied by the thickness of the pallets, d. A vertical spindle, d,

is secured to the centre of the measuring wheel, and is steadied at its

upper end by a collar, e, in the bottom of the oil chamber, p. A small

steel or agate centre is fitted into the bottom of the spindle, and rests

upon the point of the small stud or pivot, G, fixed to the lower portion of

the metal of the chamber, it, in which the measuring wheel or drum
rotates. This #pivot serves also to steady the measuring wheel during

its rotation, the centre of the wheel being fitted with a cup projecting

downwards so as to form an oil chamber, i, to protect the steel point of

the pivot, o, from the action of the water. This cup is fitted with a

collar at j, which is passed over and works round the stem of the pivot,

to steady the measuring wheel. K. is the inlet pipe, and l the outlet pipe

for the exit of the measured fluid ; the outlet pipe, like the inlet pipe, is

connected to the circumference of the chamber, H, in place of being in

communication with the ceutre of such chamber, as in the previously

described arrangement.

DOUBLE-CHARGE FIRE-ARMS.

W. Rogers, London.—Patent dated October 6, 1855.

In carrying out this invention, the patentee employs as many separate

lock actions, and as many nipples upon the barrel, as the number of

charges intended to be fired in succession, without any re-loading, and
he also case-hardens the portion of the barrel extending from the breech
to three or four inches above the portion containing or intended to con-

tain the charges.

A thick uninflammable wadding is placed between each load or charge,

so that, on firing the one nearest to the muzzle end of the barrel, the

ignition may not extend to the other charges behind. It is preferred that

this wadding should be made of felt, and rendered uninflammable by being
saturated with a strong solution of bitartrate of potassa, and that its

length should be about equal to or rather greater than its diameter.
The nipples are also placed on the barrel in such a position that the

opening in the back or breech nipple will communicate with the back
end of the first charge, whilst the front nipple will communicate with
the front charge at about the centre thereof. In addition, the stock of

the gun is formed in such a manner as to leave a piece of material

against which the cheek may be rested in firing, for the purpose of

attaining a greater steadiness of aim. It is obvious that the case

hardening of the portion of the barrel as described, the particular posi-

tion of the nipple or nijiples, and the use of the cheek piece, are each
applicable to fire-arms of the ordinary kinds, as well as to those combin-
ing all the present improvements.

Fig. 1 of the engravings is a side elevation of the stock, locks, and
part of the barrel of a gun with the improvements shown as applied

thereto, and fig. 2 is a longitudinal section of the breech end of the bar-

rel, showing the same as adapted for using the Minie ball. In these

figures the gun is shown as adapted to contain two separate and distinct

charges in one barrel, and to fire the same in succession, without re-

loading. The stock of the gun is at a, and the barrel at b, whilst c, c'

are the two nipples. These nipples must be so arranged as to distance

that the flash of the first nipple, c, shall communicate with the back of

the first charge, whilst that of the nipple, c' , communicates with the

ceutre of the second

charge. The object of Fig. 2.

this arrangement is to

allow for the compres-

sion of the first charge,

which will be produced

by the explosion of the

second. In speaking
of the two charges, it may be observed that the patentee denominates
the fir3t charge, that which is first introduced into the barrel. The
nipple or nipples, accordingly as one or more are used, are to be placed

nearly over the centre of the barrel, but so as not to interfere with the

line of sight ; having, however, a direct communication with the pow-
der, and thus obviating the necessity for a cross-hole, as is usually

employed. The two hammers, D, d', are each provided with a separate

lock action and a distinct trigger, E, e'. A thick uninflammable wadding,

f, is placed between the two charges, so that upon firing the second one
nearest to the muzzle (which, of course, should always be fired first),

the ignition or explosion cannot possibly be communicated to the other

charge or charges behind. Additional security is obtained by fixing a thin

wad,/, of felt or other suitable material, saturated as already described,

and which may be coated or covered with varnish paper, and rivetted

to the base of the first bullet when a conical bullet is used. The locks

are front and back action locks, and are attached to one lock-plate. The
rear of the front lock is made long enough to reach back to the triggers,

which are arranged one before the other, as in a double-barrelled gun.

At G is the cheek-piece, which is formed upon the stock in such a man-
ner that it may serve as an easy and convenient support for the cheek

to rest against whilst firing, in order to attain a greater precision and
steadiness of aim.

CARBONIC ACID GAS ENGINE.

J. H. Johnson, London and Glasgow.— (J. Ghilliaxo, Marseilles.)

Patent dated March 17, 1855.

The main feature of this invention is the generation of the carbonic

acid gas or vapour by the aid of a water-bath, whereby a uniform heat is

sustained, which keeps the vapour at a uniform or nearly uniform pres-

sure. The generator consists of a strong cast-iron vessel, with a curved

top and flat bottom; and into the bottom of this vessel is fitted a number
of vertical tubes closed at their lower extremities, but opening at the top

into the interior of the vessel or chamber. Liquid carbonic acid is poured

into these tubes so as to fill them, aud cover the bottom of the vessel.

The hot water bath or boiler is a cast-iron vessel filled or nearly filled

with water, and it is placed over a furnace of the ordinary construction.

This bath or boiler is open to the atmosphere, and the water it contains

surrounds the tubes already mentioned. When the water is heated, the

generation of carbonic acid gas commences by the action of the boiling

water upon the liquid carbonic acid contained in the tubes referred to,

and upon the bottom of the generator. As long as the water is kept at

the boiling point, the heat will, of course, continue to be uniform, and
the gas or vapor will exert an even or unvarying pressure. This vapour

may now be employed as a substitute for steam in generating motion,

and after passing into the cylinder of the prime mover or engine, and
there exerting its expansive force upon the under side of the piston, it

escapes through an exhaust port into a pipe which traverses a worm in

a vessel of cold water, where it is condensed, and flows into a well or
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chamber in the form of liquid. This liquid carbonic acid is then pumped
up by means of a feed pump, and supplied again to the generator. The
generator may also be supplied at will from a vessel containing liquid

carbonic acid, by means of a pipe communicating therefrom to the gene-

rator. It may be found desirable in some cases to substitute some other

liquid for water in the bath or boiler, or to add certain ingredients to the

water therein, for the purpose of applying a degree of uniform heat higher

or lower than the temperature of boiling water to the vaporisation of the

liquid carbonic acid.

The engraving is a longitudinal vertical section of the generator, taken

through the centre thereof, and also through a portion of the engine or

prime mover.

The generator consists of a cast-iron plate, a, surmounted by a cast-

iron curved cover, b, secured thereto by bolts. The plate, a, is fitted

with a number of tubes, c, which are closed at their lower ends, and open

at their upper extremities into the space formed by the curved cover, b,

and plate, a. These tubes are all filled with liquified carbonic acid,

which covers the surface of the plate a. The whole apparatus is placed

over the boiler, d, which is open to the atmosphere, and is filled, or par-

tially filled, with water or other suitable fluid, in which the tubes, c, are

partially immersed. The whole is placed over a furnace, e, the heat

derived from which is just sufficient to maintain the water or other fluid

in the boiler at boiling point. The liquid carbonic acid contained in the

tnbes, c. is converted into a powerfully elastic vapour, which is disen-

gaged into the upper vessel, b, at a temperature of 212° Fahrenheit, the

boiling point of water, and under a barometric pressure of thirty inches.

The gas or vapour, which, at its maximum of elastic force, exerts a

pressure equal to that of 153 atmospheres, is conducted by means of the

pipe, a, to the valve-chamber, f, communicating with two cylinders, g,

which contain pistons, H. As it is extremely difficult to prevent an
escape of the gas through the packing of the piston rod stuffing-box, an
arrangement is adopted for allowing the gas to act only on one side of

the piston; thus the effect is the same with two cylinders acting alter-

nately as it would be with one cylinder of the ordinary construction. In

the machine represented in the figure, the vapour is alternately conducted

first to one cylinder and then to the other, pushing forward first one

piston and then the other. At the return stroke of each piston the gas

escapes by an exit port, as in an ordinary steam engine, and is conducted

by a pipe, b, to the condenser, where its elastic force is destroyed, and it

is reconverted into a liquid.

The condenser consists of a serpentine tube or worm, i, completely

immersed in a cold liquid contained in the vessel, J. The condensed
carbonic acid thus produced flows into the closed vessel or well, k, from
which it is pumped up and forced back again into the generator by
means of the feed pump, l, and pipe, c. The generator is furnished also

with a pipe, d, communicating with a liquefying apparatus consisting of

an iron vessel, u, closed by a screwed cover, /, of the same material.

This cover, which is itself hollow, is closed by the gland, g, also screwed
in. Liquid carbonic acid can by these means be conveyed from the

liquefying apparatus, whenever required, to the generator. This liquefy-

ing apparatus is similar to that known in France as Thiloriers. The
chamber, o, contains carbonate of soda, and the hollow cover contains

sulphuric acid, which acid flows into the chamber, u, and generates car-

bonic acid gas when the valve descends, its descent being caused by the

vacuum in the chamber, u, produced by the escape of the gas therefrom
into the tube, d. In order to produce this escape of gas into the tube, d,

it is necessary that a valve in the tube should be .opened to allow of the
passige of the gas into the generator, b. This valve is opened when the

level of the acid in the generator, b, has fallen, and the pressure of the
gas on the valve is reduced.

In order to prevent any escape of gas which might occur round the

piston, the ends of the cylinder, o, are closed in a similar manner to the

cylinders of hydraulic presses. This part of the cylinder is placed in

communication with the worm, i, by means of a pipe, so that any gas

that may escape round the piston is forced by it into the condenser.

Each piston, n, transmits its movement to the crank shaft, m, by means
of a connecting rod, n. The shaft, m, carries a fly-wheel, o, and an

eccentric, p, which gives motion to the valve at f, and feed pump, l, by
means of the intermediate rocking shaft, q, to which are keyed levers

attached to the pump-rod and to the rod, r, which is connected to the bell-

crank lever, t, actuating the slide valve.

DOMESTIC FIRE-GRATE.

G. II. NtcOLi,, Dundee.—Patent dated December 13, 1855.

The object of this invention is to secure the economy and heating power
of a good stove, combined with the elegant and cheerful external appear-

ance of an open fire-grate. In carrying out this invention for the pur-

poses of private dwellings, the front plate of the fireplace or grate,

ornamented in any required manner, is disposed in position in the wall

of the apartment to be warmed, in such

manner as to have its entire surface flush

with the line of the wall. To this flush-

plate, the grate bars or cage portion inclosing

the fuel is attached, projecting out into the

room to the extent required. To the face of

the main front plate, above the fire holder,

there is attachedan ornamental canopy piece

or hood, completely embracing the gaseous

current passing off from the burning fuel.

This canopy receives andconduets the heated

air and gases, and directs this gaseous cur-

rent off through an aperture in the front

plate, covered by the canopy. This aper-

ture is connected with a pipe or thoroughfare

passing into the chimney or wall flue. To
the back of the main front plate, there is cast or attached a box edge

frame, enclosing nearly the whole of the plate surface on the inner side;

this box edge having a loose flat plate to shut it up into a closed chamber,

the loose plate covering up the front of the recess in the wall, into which

the grate is placed. Inside this box frame on the inner face of the main
plates, there are cast or attached a series of horizontal shelves or plates,

so disposed with reference to each other, that each storey of them breaks

bond with its neighbour. At the bottom part of the main front-plate,

there are a series of apertures so arranged as to be invisible in the orna-

mented work of the plate. These apertures allow cold air from the room

to rush in, and pass up the chamber at the back of the front plate, the

air current being compelled to pursue a zig-zag direction in reaching the

top of the space or division, at which part there are also apertures in the

top of the front plate, permittiug warm air to flow through into the room.

Now, as the

entire surface

of the main
j

front plate is
j

highly heated :

by the action

of the fire, it

necessarily

imparts con-

siderable heat i

to the air cur-

rent passing

along the zig-

zag thorough-

fare of the

hcatingcham-

ber behind,

and this air

'

Fig. 2.

'" iM .'
'

!

then rushes out at the upper openings in the front plate, and enters

the room to warm it, whilst a constant current of cool air enters the

heating chamber by the bottom apertures. The form of the heating

chamber may, of course, be modified in various ways.

Fig. 1 of our engravings is a back elevation of the grate, and fig. 2 is

a vertical section, the former being shown with the back plate for closing

the air chamber removed. In this fireplace the grate or cage, A, for the

fuel, instead of being arranged in a recess formed in the front plate, B, as

is ordinarily done, is made to project from this front plate, b, which is

made flush, or nearly so, over its entire surface. Or, instead of the front

plate being cast entirely flushed, it may be formed as represented in the
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figure, with a recess at the hack of the grate to receive a slab or slabs, c,

of burnt fire-clay. Above the grate is a curved canopy or hood, d, which

collects the smoke from the fire, and guides it to an opening, e, concealed

by itself. This opening, E, communicates with the chimney flue, and a

damper, r, is provided to regulate the draft through it. At the back of

the plate, B, and cast upon or attached to it, are a number of hori-

zontal plates or shelves, a, H, enclosed in a casing, i, and covered by a

back plate, J. The shelves, o, h, are arranged so that a current of air

entering at the bottom of the casing will be compelled to proceed towards

the top by a zig-zag or tortuous course, the plates, G, stretching across

the central portions, but being open at the sides, whilst the plates, H, are

closed at the sides, and open at the centre. The air current may, how-

ever, be made to follow a tortuous path by various arrangements of the

division plates. The air is admitted into the casing at the bottom either

through a pipe, k, communicating with the external atmosphere, or by

openings in the front plate, n, as at l, it being drawn off from the room

in the latter case. Both the air entrances, k and L, are provided with

suitable valves, m, for regulating the ingress of the air through them.

The air in passing up the tortuous passages formed in the casing behind

the plate, is, is heated by the fire-clay slab, c, or by the portion of the

plate, b, which receives heat from the fire. The air thus heated finds

its way into the room, by apertures in the plate, b, above and round the

hood or canopy, d, as indicated by the arrow at N. These apertures may
be arranged in any convenient manner, and may be to a great extent

concealed by ornamental work adapted to the plate, n, externally, as

shown in the drawings. Apertures similarly concealed by external

ornamental work or devices, may also be arranged at the lower part of

the plate, b, for the ingress of the air, and the valvular mechanism for

regulating the air current may be adapted either to the ingress or to the

egress apertures.

HORSE SHOES.

G. Coats, Glasgow.—ralcnt dated Deccmhcr 15, 1855.

These improvements in horse shoes are chiefly designed to facilitate

the obtaininent of means for the prevention of the slipping of the animals

in frosty weather. According to the ordinary system of frosting, sharp-

ing, or roughing horse shoes, seiious loss and injury arises from the very

frequent removal of the shoes from the feet and the re-nailing of them,

in situ, when prepared for resisting slipping. But under the present

improvements provision is made whereby suitable holding pieces of hard

Fig.l. steel may bo attached to, and detached

from, the shoes with great facility with-

out necessitating the removal of the shoe

itself from the horse's foot. This inven-

tion may be carried out in various ways,
the following being some of the plans

fulfilling the essential points aimed at:

—The underside of the toe of the shoe is

grooved slightly, with dovetailed or in-

clined edges—the groove being of con-

siderable width, in order to afford suffi-

cient bearing surface. This groove is in-

tended to receive the base holding piece

of a sharpened cross piece of steel, form-

ing the holding or retaining edge to prevent
slipping. The narrow portion of the groove is towards the front of the
toe of the shoe, ami the steel piece has its base entered into its retaining
groove from behind, so that the pull of a draught horse tends to bind the
piece more firmly into its seat. When entered, the piece may be secured

by one or more screws or holding pieces, passed through the
base piece and into the body of the shoe; similarly the two
heels of the shoe are grooved across transversely with
dovetailed or inclined edges, with the narrowest side or

end outwards to receive the base holding pieces of sharp-
ened hard steel pieces. These heel pieces are inserted in

the same manner as the toe piece, and then fixed by
screws or pins, as before. The attachment of the sharp-
ened steel pieces may be effected in various ways. For
instance, the base pieces or flanges of the steel pieces
may be inserted into plain bore recesses in the sole of the
shoe, and then pinned or screwed down. The toe piece
may also be attached by a transverse holding feather and
groove—a base flange being also provided to afford a suf-
ficient stay or bearing surface. By another plan, the shoe
may be made double—that is to say, with a plain flat

shoe, nailed or otherwise, attached to the actual sole of the horse's foot.
The secondary shoe may be all of steel, and with its sharpened toe and

Fig. 2.

Fig. 3.

Pig. 4.

heel pieces forged or attached thereto. The secondary plate may then
be attached to the first one, on the horse's foot, by screws or pins, and
holding flanges, or edge pieces of various

kinds.

Instead of nailing the shoe to the horse's

foot at all, the shoe may be made so as to

clamp itself securely upon the horse's hoof.

Under this modification of shoe the latter is

made in two halves, with a central toe joint,

so as to allow of the two sides of the shoe

being brought nearer to or further from each

other, like a pair of compasses. The face of

the shoe, next the hoof, is formed with

bevilled or inclined flanges to embrace the

horse's toe; and towards the horse's heel,

where the hoof does not incline properly for

the purpose, a slight indentation is made
round the hoof to receive the shoe flange which is there shaped to fit

the parts. When a shoe of this kind is to be attached to the horse's

foot, the shoe is opened upon its joint, and then closed over so as to

embrace the hoof; the two sides of the shoe are then bound up so as to

enclose and clamp the hoof firmly by a transverse bar,

passed through a slot or groove in one heel or side of the

shoe, and stretching across the other heel or side, where it

may be attached by a pin screw wedge or clamp flange

piece in various ways.

The accompanying engravings represent some of the
I

modifications of horse shoes specified by the inventor. 1

Fig. 1 is a face view as looking on the under or ground
side, and fig. 2 is an edge view of a horse shoe in which
the toe and heel pieces of steel, A and b, are fixed into

grooves in projecting, holding jaws, c, formed upon the

body of the shoe. Fig. 3 is a face view as looking on the

upper side, and fig. 4 is a side or edge view of a horse

shoe, constructed so as to dispense with the necessity of

nailing the shoe to the horse's hoof. This shoe con-

sists of two side portions, a, b, which are connected together by
a joint, c, at the toe. Each side-piece, A, b, is formed with a deep

inclined flange, d, on its upper side, shaped so as to fit upon the upper
conical portion of the hoof. A screw, e, connecting the two sides of

the shoe at the

back serves to FiS-5. Fig.G.

tighten the shoo

upon the horse's

hoof, the siile

pieces being

first sufficiently

separated to al-

low of the intro-

duction of the

hoof between
the two flanges,

d. The connect-

ing screw, e, is

encircled by a

short tubular

piece of metal, F,

which guards the screw threads, and at the same time forms a stay between
the shoe heels, being adjusted as to length by fileing off the ends of the

tube as may be required during use. This arrangement also allows of

the introduction of a contrivance for permitting the free, natural, expan-
sive action of the horse's hoof, as the weight of the animal's body comes
upon the hoof in travelling. This freedom of expansive action is afforded

by the insertion of elastio matter, as caoutchouc for instance, between
the ends of the tube, f, and the shoe heels. In the present instance,

caoutchouc rings, o, are entered upon the connecting screw, so that

when the heels are screwed up the binding action has an elastic temper
given to it, and the horse's hoof can therefore expand and contract in the

manner originally intended by nature. In figs. 5 and 6 is shown
another mode of clamping the shoe upon the horse's hoof without using
nails to fix it thereon. Fig. 5 is a face view of the upper side of the

hoof, as supposed to be separated from the leg, and fig. 6 is a side view
corresponding. In this case a saddle piece, A, of thin metal, shaped to

the upper conical side of the hoof, B, is fixed in any convenient way
upon the hoof: as, for example, by clamping screws, c, at the back.

The saddle piece, a, is formed with straps, d, which pass round to the

underside of the hoof, and to which the shoe, e, is attached in any con-

venient manner. In this modification of shoe fastening, the shoe heels
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themselves are free, and do not, therefore, interfere with the expansive

action of the sole of the horse's hoof. But if the upper biuding of the

clamping piece, A, should render necessary some artificial elastic action

at that part, it can be accomplished by the interposition, under various

forms of caoutchouc, or other elastic matter, as already fully explained.

HYDROSTATIC SHIP-SLIP.

J. Lawsox, Glasgow.—Patent dated May 10, 1854.

This invention relates to an arrangement of hydrostatic pressure

apparatus to be used as a purchase or mechanical power for facilitating

the withdrawal of ships from the water, on an inclined plane. The
power for obtaining the necessary movement is conveniently obtainable

from a steam-engine laid down alongside the slip or purchase way, or by
a shaft from any other prime mover; or the hydrostatic press pumps
may be worked by hand. The contrivance is especially applicable to

the general purchase arrangement for which Mr. Wm. Melville has

obtained Letters Patent, dated 20ch October, 1553, instead of the duplex

screw arrangement detailed in the specification filed under that patent.

But it is also generally applicable to other systems of slips and purchase

gear. According to one modification as adapted to Mr. Melville's plan,

;to hydrostatic presses are laid down in the same longitudinal line, and

in the line of the hauling chains of the slip carriage, the stroke of each

of the presses being exactly equal to the length of a link, or of half a

link of the chain, or to the distance or half the distance comprehended

between the contiguous working catches of the chain. Either the pres-

sure plungers or their cylinders may be made the moving working

portion; the plungers or their cylinders being attached to the hauling

Fi

side rods, as the case may be. A convenient arrangement is effected by
making the pressure cylinders fixtures, one before the other, in the line

of traction, with the plungers or rams attached to the hauling rods;

these rods being passed right through the cylinders longitudinally.

Then by working the usual pressure pumps, the large rams or plungers

are made to traverse alternately and draw up the slip carriage. One
pressure cylinder empties the waste water, whilst the other fills, with
the actual pressing fluid, and in this way each pressing traverse or

couple of traverses takes up the carriage a distance equal to the length

of a chain link ; the traverse of the slip carriage being thus made con-

tinuous or nearly so, by a continuous series of engaging and disengaging
actions. Instead of this arrangement of the pressure cylinders and con-

nections, the rams or plungers may be attached to the hauling chains

by cross-heads and external side rods.

By another plan, the pressure of cylinders may be disposed parallel to

each other side by side, with external cross-heads and catch apparatus,

so as to work the slip carriage with a continuous movement. Or,

further, the presses may be laid down in two pairs—one pair before the
other—and the hauling links running between them down the centre.

At the centre of the slip a four way rail is laid down, with two lines of

ratchet or inclined stop teeth. As the hauling chains are drawn up, they
are wound upon a laterally traversing drum or rotatory carrier, as de-

scribed under Mr. Melville's patent.

Fig. 1 of the engravings is a side elevation, and fig. 2 is a plan partly

in section of a modification of the improved slip purchase, wherein the

hydrostatic cylinders are placed side by side, three being used, whereof
the central one is equal in capacity to the two side ones combined. The
three hydrostatic cylinders, a, b, c, are cast in a single piece, and with

1.

F- -

Fig.
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flanges, d, by which the combined mass is bolted down upon a bed plate,

e, and npon a solid stone foundation, f, imbedded in the ground at the

head of the slip. The piston rod, G, of the central cylinder, A, issues

at a stuffing-box in the lower end of this cylinder, and carries a strong

cross-head, h, upon its outer extremity ; the weight of this cross-head

being borne up by a pair of wheels, i, carried on a suitable framing, and
running on rails, j, beneath. To the cross-bead, H, are fixed two short

link rods, K, passing to a link piece, h, which is supported upon a pair of

wheels, m; a pair of horse-shoe links, n, being jointed to the link piece,

L, for holding the main hauling chain, o ; the links of which have
shoulders formed upon their upper ends for the purpose. The piston rods,

p, of the outside cylinders, e, c, which cylinders are each of half the capa-

city of the central cylinder, a, also pass out through stuffing boxes at the

lower ends of the cylinders, and extend on each side to a pair of link

pieces, q, supported upon a species of carriage, r, passing under the link

details of the central cylinder, a, and running upon a pair of wheels, s.

To each of the link pieces, q, is jointed a long connecting link, t, passing
down tothelowerhorse-shoeholdinglinks, u, which are similar to the links,

w, above, and are connected to the links, t, by a link piece, v, supported

upon wheels, w. The hydrostatic cylinders are so worked that whilst

one; p-iir of hauling links is hauling the chain up the incline, the other

pair 13 descending to take hold of the next lower link of the hauling
chain, for the succeeding lift. The cylinders, a,b, c, all communicate
with each other by a passage, x, at the upper end, so that the water

No. 101—Vol. IX.

which is behind the rising piston or pistons for the time being, passes

to the back of the descending piston or pistons, and forces it or them
down for a fresh stroke. The passage, x, communicates by a pipe, Y

t

with a reservoir not shown in the figures, into which the water can pass,

or from which water can be supplied, if it is at any time necessary to

cause all three pistons to traverse in the same direction at once. This
reservoir may either be fitted up at a sufficient height to give the neces-

sary pressure for carrying the pistons to the other end of the cylinders,

or it may consist of a closed vessel, provided with a loaded plunger or

valve for giving the requisite pressure. It is proposed to adapt self-

acting valves to the hydrostatic cylinders, so as by a self-acting revers-

ing action to cause the pressure flow to act on the different pistons or

rams alternately, thereby producing a continuous or almost continuous

hauling action upon the main chain, without any necessity for reversing

the valve gearing by an attendant. In the modification represented, the

stroke of the hydrostatic cylinders is made equal to half the length of a
link of the hauling chain, since during the descent of each pair of hauling

hooks through the distance of half a link of the hauling chain, this chain

is at the same time being hauled up an equal distance by the other pair

of hauling hooks, thus bringing up the succeeding link to meet the

descending hauling hook half-way. The links of the chain may be made
of a length equal to the stroke of the hydrostatic cylinders, but in that

ease the hauling hooks will only lay hold of each alternate link—passing

over the intermediate ones.

T

yts
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REGISTERED DESIGN.

CARPENTER'S BRACE HEAD.

Registeredfor W. Adsetts, Pool Works, Sheffield.

Our engraving is a longitudinal section of a brace bead as constructed

according to tbis improved design, the ob-

ject of which is to do away with the friction

between the brass sbnulders or collars ad-

joining the stock. Fur this purpose the

head is furnished with three small steel anti-

friction wheels, working on steel spindles

and running against a steel plate on the

stock collar. In addition to tbis improve-

ment, the head is secured upon the spindle

which connects it to the stock, by two nuts

shown in the hollow part of the head. The
screw threads run in opposite directions for

the two nuts, so that it is almost impossible

for the nuts to come off. The larger of the

two nuts is fitted with two small steel

wheels, constituting a back anti-frictional

action, which conies into play when the

workman withdraws the bit. The inventor

makes these beads both with and without this last-mentioned back anti-

frictional action.

REVIEWS OF NEW BOOKS.

Memoirs ok the Geological Survey of Gkeat Britain. The Iron Ores
of Great Britain. Longman & Co. 1856.

This unpretending volume of ninety-seven pages is tbe first part of

an account of a series of analyses which have been instituted in the

National Museum of Practical Geology, with respect to the iron ores of

the North and Midland Counties of England. The origin of these analyses

is owing to the generous patriotism of a single individual, Mr. Blackwcll,

of Dudley. We shall let the preface relate what part this gentleman
touk in the matter :

—

" In the Great Exhibition of 1851, there appeared a very extensive series of the iron
ores of the United Kingdom, which were collected, arranged, and catalogued by Mr.
Blackwell, of Dudley. To the ordinary spectator, there could be nothing less attractive

than that collection, although it truly represented one great element of the wealth, the
power, and the prosperity of the country.
"At the close of the Exhibition, Mr. Blackwell generously presented tbe collection,

upon the formation of which he had expended a considerable sum, to the Musc-urn of
Practical Geology, in order that it might permanently be preserved in a national institu-

tion, and be constantly accessible for inspection. But this is not all. Mr. Blackwell con-
reiving that the practical utility of the collection would be greatly increased by the know-
ledge of the exact composition of the ores, munificently offered to place at the disposal of
the lecturer on metallurgy the sum of £500 towards defraying the expenses of an analyti-
cal investigation of all the more important varieties of ore in the collection. The offer

was accepted, and the results are presented in this volume. The investigation has been
conducted in the metallurgical laboratory of the School of Mines; and although it was
commenced in Eebruary 1852, it is not yet quite completed. It should also be suited that
Mr. Blackwell expressly stipulated that the results should be published; for notwith-
standing he is himself extensively engaged in the smelting and manufacture of iron, be
yet entertained no narrow-minded notion of exclusive personal advantage, and was willing
that others should partake of any benefit which the knowledge resulting from such au
investigation might confer.
" There is no metallurgical problem of greater practical importance than the deter-

mination of the causes which occasion the differences in quality of the various kinds of
iron, differences which have long been recognized by engineers familiar with the use of
iron in the construction of bridges, buildings, and railways. Now it is certain that, ex-
clusive of effects due to mechanical treatment, these differences in quality are of a chemical
nature. It must be borne in mind, that chemically pure iron is known only as a curiosity
even in a laboratory ; and that all the substances to which the term iron is commonly
applied are compounds, and frequently very complex compounds. But differences or
chemical constitution in iron must depend upon differences of chemical constitution either
in the ores, the fuel, or other materials used in smelting, or upon differences in the mode
of conducting the process of smelting. It has been demonstrated that all these causes,
either separately or conjointly, may be powerfully operative in determining the quality
of iron ; and it may be asserted that not the least influential are those which relate to
the ores and fuel. It is hoped, therefore, that so far as relates to tbe influence due to tbe
ores, the present investigation will lurnish decisive results of considerable practical
importance.

" In every case, as far as practicable, a fair average sample of ore was taken; and as
respects those varieties of ore which, occurring in contiguous measures, are gotten
together in the mine, and which also are smelted together, the sample was prepared for
analysis by triturating together au equal weight of each particular variety."

The work itself contains a general description of the geology of the
country where the mines are situate, the nature of the ores raised, and
the results of the analyses by various methods, particulars of great
interest to all concerned in the iron trade.

In order to show the scientific reader that the analyses may be relied

nn, a minute description of the various processes employed, and of the

experiments instituted in proof of their accuracy, is given.

The Language of Specifications of Letters Patent for Inventions,

with the Authorities and Decisions in all the important and
latest Cases By John Macgregor, Esq., of the Inner Temple, Bar-

rister at Law. London: Benning & Co. 1856.

This little work, on an important section of patent law, proceeds from

a pupil of the eminent patent lawyer, W. H. Hindmarch, Esq., and
occupies ninety-seven pages of text, and an appendix of twenty-eight

pages. A good many cases are noticed and commented on in a way that

will render the book useful to those whose duty it is to prepare those

nice documents termed specifications; and, as the latest cases are in-

cluded, it forms a desirable supplement to the larger and older treatises.

In the appendix, several curious titles, descriptions, &c, are referred to.

For instance, in 1456, a patent was granted by the authority of Parlia-

ment to John Facely and others, "to make that most precious medicine

called 'the fifth essence,' and the philosopher's stone, and to practice the

transmutation of metals into true gold and silver." In the list of patents

drawn out by Queen Elizabeth's parliament, it was stated that one was
granted to John Spilman for a paper-mill ; and what may be considered

a specification of the invention was published under the following title :

"A description and playne discoverie, and the whole benefits that paper

brings, with rehearsal and setting forth in verse a paper myll built neare

Darthford, by Master Spilman, jeweller to the Queen's Majesty."

Lon-Photouraphic Portraits of Living Celebrities. Nos. 2 and 3.

don: Maull & Polybank, 55 Gracechurch Street. 1856.

The first monthly issue of this most creditable work, as noticed by
us in June last, contained a paper photograph of Professor Owen. This
initiatory picture is now followed up in the two parts before us, by cor-

responding pictures of Mr. Macaulay, the historian, and Mr. Robert

Stephenson, the civil engineer. These pictures are admirable examples

of the art which they represent; but the first is, to our thinking, still

the best. The whitened hair of Mr. Macaulay has obviously acted some-
what disadvantageously, in affording too little depth for the development

of the face. But Mr. Stephenson's picture has no drawback of the kind,

and is a first rate photograph. All three are marvellously faithful copies

of the originals. What we have already said as to the literary efforts of

Mr. Herbert Fry applies equally well to the biographical notices con-

tained in the later parts. The truth is, that two quarto pages of letter-

press will not contain much worth sayiug of our " living celebrities."

Brickmaktng: Part I. On the Manufacture of Bricks by Machinery.

Part II. On the Drying and Burning of Bricks. By Humphrey
Chamberlain. Pp.10. London: 1856.

This little pamphlet contains the substance of two interesting papers

recently read before the Society of Arts, and noticed elsewhere in our

present part. We name the matter again here, for the purpose of making
it known that our readers can now obtain good practical information on

the subjects of moulding and burning bricks, in the convenient and

accessible form of a clearly written essay.

Considerations on the Established Doctrines concerning the Moon's
Rotation, the Sidereal Day and the Sidereal Month. Edinburgh :

1856.

We quote tbe title of this anonymous eight page production, merely

for the purpose of entering our protest against the folly of continuing the

discussion upon the moon's rotation. Inattention to accuracy of defini-

tion's of terms, has alone led to the recent hubbub, of which the best that

can be said, is the sooner it is forgotten the better.

CORRESPONDENCE.

ELECTROMAGNET CARRYING FIFTEEN-HUNDRED POUNDS
—MATHIOT'S SELF-SUSTAINING BATTERY.

In volume VIII. page 40 of the Practiced Mechanic's Journal, mention

is made of a 4-inch magnet holding 1,500 pounds, I should very much'

like to know the particulars of its construction, as its results are most
remarkable. Perhaps some of your readers will be able to tell me : 1st,

The size of tbe iron part; 2nd, The length and diameter of the wire;

3d, The manner of winding ; 4th, The battery power requisite. I should

also like to have some details of Mathiot's Self-Sustaining Battery, used

in the United States coast survey, and mentioned in the last report on

that subject.

T. J. Robixson.

2 Bedford Street, Strand, July 1856.
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STEAM—THE THEORY OF EXPANSION AND ITS ECONOMY.

Referring to my last article on this subject in the July Part of your

journal, the following may further explain the gain in using steam on

the intermittent system.

A certain volume of water can be raised in temperature—say 1 ° Fahr.

bv 1 lb. of fuel; and 1 lb. of fuel can conTert— say 8 lbs. of water into

steam, at any constant pressure. Now, if the volume of water has to be

raised in temperature 1° Fahr., we must consume 1 lb. of fuel; and if

8 lbs. of water has to be converted into steam, we must also consume 1 lb.

of fuel, thereby using 2 lbs. of fuel if each are performed separately, but

suppose now both go on together. The quantity of fuel consumed in

raising the temperature of the volume of water 1°, can, during the same

time, keep the water in a state of ebullition, thereby evaporating 8 lbs.

of water by the same fuel.

To accomplish this, the steam space must be of a capacity to contain

the exact volume of steam produced at that increased temperature.

'Without using any more fuel, we can abstract this extra degree of

temperature from the volume of water almost instantaneously, by reliev-

ing the pressure on the surface, and the volume of steam produced by

such relief will be in proportion to the excess of heat the volume of water

contains.

Steam, at the pressure of the atmosphere, occupies nearly double the

space of that produced under 30 lbs. pressure, showing clearly that the

steam space iu a steam-engine boiler must be of different capacities,

according to the steam pressure, and the amount of cut-off adopted before

the intermittent system can be fully taken advantage of.

The volume of water in the boiler has been almost entirely overlooked

l)y all writers on the steam-engine, thinking it of very little consequence,

whereas we now find it to be one of the most delicate parts in a steam-

engine. The Cornish engineers, by placing flues within the water space,

have diminished the volume of water in their boilers; and by adopting

a much higher steam pressure (which amouuts to the same as enlarging

the steam space), have arrived at nearly the proper proportions of steam

and water spaces, for the degree of pressure, and cut-off adopted. The
duty these engines have realised are proofs of their being on the right

track, although wholly in the dark as to how this great duty was accom-

plished.

It is a general opinion that this great duty is wholly attributable to

very high pressure, with a great expansion, but the greatest amount of

work accomplished by those engines was (on experiment) found to be

with a steam pressure in the cylinder balancing the atmosphere only

—

cutoff at Jth of the stroke—this was, I believe, at the Fowey Consel's

mine.

Now the most of our double cylinder engines have a steam pressure

in the cylinder of about three times that pressure, and it is well known
that they are very far diffident in economy of fuel compared with the

Cornish engines.

On referring to Wickstead's experiments, the greatest quantity of

water evaporated by 1 lb. of fuel is 137 lbs. As this was the quantity

of water evaporated when the engine was working, I have no doubt a

much less quantity would have been the result, if the engine had been

stopped, and the boiler blowing off at any constant pressure. When the

fire under a high pressure boiler is continued after ebullition commences,

the water and steam in the boiler is raised to the same temperature and
pressure in the same time, although you now and then blow off a certain

quantity of steam at the safety valve, because the water cannot boil

under an increasing temperature, if the steam space is too small to con-

tain the volume of steam at that increased temperature, and the water
will rise to a certain temperature in a given time by a certain amount of

fuel, whether it boils or not during that time, and it is well known water

evaporates very slowly, if not in a state of ebullition.

The rotary engine ha3 been generally so constructed that the flow of

steam from the boiler was nearly regular, and under these circumstances

the boiler would only evaporate the same quantity of water as when
boiling under any constant pressure. A rotary engine, although equal

to a reciprocating engine in every other respect, will be far deficient in

economy of fuel, unless it be so constructed that the intermittent action

may be equally effective.

Where two engines are coupled together at right angles to each other,

the flow of steam from the boiler is more regular than when both cranks
are on the centre at the same time, they therefore perform a less per
centage of duty accordingly. It has been very often remarked with
steam vessels having two engines, that a greater per centage of duty
was realised when one engine was disconnected.

To carry expansion beyond the very narrowest limits with marine
engines, ha3 proved as yet a failure, and I may here remark, that un-

less the boilers are divided so that each will supply its own distinct

engine, so will it continue. The Cornish engines have what I may say

a boiler for each single stroke of the engines ; whereas in our marine

engines, one boiler supplies four single strokes or two double acting

engines. The volume of water in the boiler has not therefore time to

rise in temperature, as the steam is taken away nearly as it is generated,

differing very far from the Cornish engine where the steam taken from

the boiler is about one in ten, and during the time of the latter part of

the in-door stroke, the water rises in temperature during ebullition, pro-

ducing steam in proportion as tire steam and water spaces are in accor-

dance with the rest of the engine.

It has been recommended by all writers on the steam-engine, that the

plan of separating the consideration of the boiler from that of the engine

should be adopted. This was the rule also of Smeaton and Watt. As
I think I have now shown reason why I should differ, I beg to recom-

mend that the boiler and engine should be considered as one, and that

all must agree, independent of any other engine or boiler.

The system of connecting two or three engines (taken steam at dif-

ferent times) with one set of boilers, has kept engineers from gaining one

single step in advance of their former leaders.

The water in the Cornish boilers is still too much, compared to the steam

space ; if the steam pressure was lowered to that required in the cylinder,

only thereby diminishing the steam space, and supposing the cylinder

to be kept at the same temperature by other means, the duty would be

immediately diminished. There is no doubt that a saving will be obtained

if radiation is prevented by covering the boiler, steam pipes, and cylin-

ders, with non-conducting substances, yet I do not see why a greater

amount of duty should be obtained by incasing the steam cylinder with

a steam jacket. Pole, in translating Abban's work on the high pressure

engine, adds that the experiments in Cornwall have just sufficed to show
a gain in favour of the jacket, and no more. We can add a non-conduc-

tor to the outside of a cylinder, but we cannot on the inside. A certain

amount of caloric must, therefore, be radiated into the condenser where a

jacket is employed.

Pambour and several others have experimented in expanding isolated

steam, and never found it to condense in expanding; and it tais less

chance to be credited now that it does, since Regnault has shown us

that the greater the pressure, the greater amount of heat it contains.

A cut-off valve should, therefore, be considered indispensable ; and if

each engine is supplied by steam from its own distinct boiler of the

proper proportions for the cut-off and pressure adopted, our double acting

engines will soon compete with any single acting engine now working.

I propose a boiler for each stroke of the engine, or one distinctly di-

vided in two, so that each division may supply its own stroke, while the

other is rising in temperature during ebullition.

With an expansion engine cutting off at Jth of its stroke, the volume
of water in the boiler has 5 ths of the time to gain in temperature, and
can be robbed of that g-ths of heat during the time of the first Jth of the

stroke, independent of the quantity of steam generated by ebullition

during the increase of temperature.

I conclude at present, hoping to see a reformation in practice soon.

Glasgow, July, 1856. Alex. Morton.

PEOCEEDINGS OF SCIENTIFIC SOCIETIES.

INSTITUTION OF CIVIL ENGINEERS.

Mat 13, 1856.

(Discussion on Mr. Murray 's paper, continuedfrom page 77.)

The scouring conduits were supplied by water from the half-tide basin, through

archways, into a well 40 feet long, on each side of the shipping entrance. The
four entering ports from each well were closed by shuttles, having the cills all laid

at one level of 23 feet below the datum, or 8 feet 6 inches under low water of

ordinary spring tides.

Each entrance was 7 feet wide by 9 feet high, and the conduits were separated

into two, for a short distance within the discharging ports.

The effect of an experimental trial had been most conclusive. Although a large

quantity of clay remained in the channel of the outer coffer-dam, standing at the

height of 6 feet above the bottom, and consequently holding the water within it in

a quiescent state, yet when the shuttles were drawn, although there was a depth of

16 feet of water in the channel, or 4 feet above low water of spring tides, and

the pressure of the water in the docks only 10 feet, and when closed was reduced

to 7 feet, the column of issuing water caused that in the channel to be heaped up,

and being prevented by the channel cut through the marly rock from escaping

laterally, the whole mass of fluid was set in motion like a river. Meeting with the

resistance of the clay in the outer coffer-dam, it rose and fell over it as a tumbling

bay ; and even then the course to seaward was strongly visible on the surface, for

a distance of more than 2,000 feet beyond the pier-heads.
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It was stated, that Mr. Murray might be congratulated on having carried out a

system of sluicing which promised to be useful in important cases. Now that the

size of vessels was so much increasing, the maintenance of deep entrances to har-

bours and docks became a question of the greatest interest. It was argued, that a

marked distinction should be drawn between the operation ordinarily miscalled

sluicing, or scouring, and the much more effective principle applied in this case.

In the former, the object was to direct a small stream of water, with a high velo-

city, directly upon the spot to be scoured, and though this was usually effective in

removing deposit from one particular place, it only carried it a short distance away,

to be soon again deposited; and hence, as at Dover and many other places, this

system of scouring had, from its inefficiency, fallen into disrepute. The process,

however, adopted at Sunderland, was on a different principle, namely, to create

what might be called a temporary artificial river, which running in a well-defined

channel for a certain time at low water, should not only scour or clear the bed of

such channel from deposit, but should carry that deposit away to a considerable

distance. The velocity with which this scouring stream should run, could be per-

fectly regulated by the sluices, the only object of which became in this case to sup-

ply such a quantity of water into the channel as would impart and maintain the

velocity required 5 they, therefore, should be so placed as to distribute the supply

widely, and thus to insure an equable stream in the channel. It was considered

important that the channel should become gradually narrower towards the mouth,

so that the stream might act with the greatest power on the part where the deposit

was most likely to occur. Confident expectations were held out, that by the mure

general application, under suitable regulations, of this system of sluicing, deep

entrances might be efficiently and economically maintained in situations where they

would otherwise have been impracticable.

It was very desirable, in the discussion of the subject, to avoid confusion of

terms, which so often led to apparent diversity of opinions on the part of those

who ought to agree upon such a question as that of the well-known effects of a

scour of water. Unfortunately, the terms u sluicing" and " scouring" had been

indiscriminately applied to the operation of merely stirring up and producing a

commotion in a body of water at any one place, by the violent action of a jet of

water directed on a limited surface, and the operation of a regular continuous

stream, capable of holding in suspension and carrying away the matter set in motion

by it. The former was a very common application of water-power in English

work ; the latter had not hitherto been applied so frequently as on the Continent.

The effects were totally different, and ought not to be confounded. A violent

jet of water applied to one spot was quite useless as a scour, unless the quantity of

water ejected was sufficient to produce a regular current over the bottom surface,

or within the channel to be scoured, and was also sufficient to take up and to sweep

away the deposits on that bottom surface.

A very moderate current would suffice to produce this effect, in nearly all those

cases in which engineers would be most interested ; a velocity of two or three miles

per hour would remove coarse gravel, and even less was sufficient to carry away
any deposit consisting of finer particles ; but in such a case the current must be as

uniform as possible.

An average velocity would not suffice, if it was an average of a violent commo-
tion at one part, and a low velocity at others; this might even be, and generally

was mischievous instead of beneficial—and such on action must not be called
11 scouring,'

1

it was merely stirring up ; and from this confusion of terms, there no

doubt arose those contradictory opinions, as to the probable effects of various pro-

posed works, which were called, without distinction, "scouring or "sluicing."

Where a sufficient quantity of water was caused to flow through a defined chan-

nel, as had been proposed by Mr. Rendel at Birkenhead, or as had been so judi-

ciously adopted by Mr. Murray at Sunderland, the effect must be such as had been

described in the paper; and it was very gratifying to see the well-known action

observed in natural channels, such as rivers which maintained their own uniform

depth, so successfully imitated in artificial works.

It might also be observed in natural outlets, or by small experimental apparatus,

that a column of water discharged with a uniform and moderate velocity into an

cpen basin, continued its course in a direct line, and produced a scour to a much
greater distance than the same quantity of water would do, when tumbling in, or

boiling out from an aperture, and producing a great local commotion, the power of

which was soon dispersed, and was therefore expended, without producing that

effect which was generally desired. A long channel might be thus cleaved, and the

effects carried out some distance into the larger basin, whether of a river or the sea
;

while a short channel, immediately acted upon by sluices, would not be so effectually

cleansed, and no effect would be produced beyond the mouth. The great object

should be, to obtain a uniform velocity over the whole sectional area of the channel

;

the arrangements made by Mr. Murray appeared admirably adapted to insure this,

and the results he had described confirmed the opinion.

The peculiar quality of the magnesian limestone excavated was commented upon
;

it was almost as soft as chalk whilst in situ
y
but hardened very rapidly on exposure

to the air ; it stood almost vertically in the excavations, and greatly facilitated the

execution of the works.

This was nearly, if not quite, the first time that a harbour had been constructed

with the intention of eluding an existing bar at the mouth of the river which was
the natural outlet ; and it was a principle which, where practicable, would be ad-
vantageously followed by engineers, instead of incurring the expense of improving
the outfall of the rivers and keeping the mouths open by dredging. The systems
of scouring at the harbours of Dunkerque, Ostende, and Boulogne, were mentioned,
and succinctly explained. The effect there obtained was to render available, for

good sized vessels, ports which otherwise would soon be entirely blocked up, like

the former harbour of Ambleteuse, where a fishing-boat could now scarcely enter.

The object to be attained by sluicing was not only to scour away the deposit in the

channel or entrance to the harbour, but to prevent a bar being formed by the

accumulation of that deposit, at a short distance from the mouth of the harbour;
this could only be effected by setting simultaneously in motion, and keeping up the

velocity of, a large body of water, which would carry the deposit far out to the sea

depths. The sluices at Boulogne, constructed by Vauban, not being sufficiently

large, did not efficiently perform this duty, and hence the necessity for such long

piers for the entrance, and for the further extension of them, now very wisely con-
templated, to meet the demands of the traffic through that port.

It was urged, that one view of the case, not hitherto brought forward, was the

manner of introducing the deposit which was required to be removed. Now, water

entering a harbour, into which there was not any considerable indraught, had not

any great velocity, and the amount of matter carried in was only that due to that

particular velocity. If a greater velocity was imparted to the outpouring than to

the ingoing stream, any material so brought in would be partially carried out again

by the ebb tide, and the rest would be cleared away by the action of sluicing;

always provided that a uniform velocity was imparted to the entire mass of water
in the channel, which could only be done by arrangements somewhat similar to

those described in the paper.

If water was projected downwards at an angle, it was reflected, and the momen-
tum was lost on the bottom ;—if it could be discharged through sluices of the same
section as the harbour itself, and at the same velocity as it was required to travel

throughout the distance, a uniform velocity would be obtained;—but as this was
not practicable, advantage must be taken of the equality of pressure ; and to insure

this at the extreme point, the orifices might be made narrower, so that the pressure,

as applied from the sluices, would be brought to bear, and would cause the whole
mass of water to move at one uniform velocity in the channel.

With reference to the utter failure of action of water when projected at an
angle, it must be borne in mind that fluids followed the same law as solids, as

regarded rectilinear motion ; any rectilinear motion given to the whole mass would
be preserved, and thus the beneficial effect of a uniform scour in removing on tbe

efflux or outdraught, whatever deposit had been brought in on the influx or in-

draught, at a less velocity, would be secured.

It was agreed that it would be advantageous, if possible, to select, as sites for

harbours, positions where there was neither littoral travel of shingle, nor deposit of

silt or sand : but where were such positions to be found ? Exception was taken

as to the statement of the deposit occurring on the slow indraught of the flood tide,

and being washed out again by the scour when practised on the ebb tide. That
condition would apply to Birkenhead, but not at all to Dover. The travel of the

shingle might be stopped for a time by groynes or piers, but it was only a matter
of time, and when the depths into which the shingle had been directed were filled

up, the former state of things would be again observed.

It would appear that the groynes at Sunderland had been placed and constructed

with great judgment, as the accretion of land had been steady and permanent.

The time, however, would arrive, when, having done their work, they would cause

the sluicing power to be necessarily called into play, to prevent the formation of a

bar beyond the piers, unless there was a great depth of water at that spot.

The travel of shingle was due to the action of winds and tides, and would con-

tinue under any circumstances, although the direction of the travel might be

changed for a time by artificial barriers.

The great problem in sluicing was the maintenance of a strong uniform current

;

the sluice apertures must necessarily be under pressure, and the issue of water

must be so contrived as not to tear up the bottom, whilst the power so brought to

bear against the tail-water must be such as to set it all in motion in a mass, im-

parting a sufficient velocity to it, to carry away all deposit, and convey it far out

to sea. For this end, the various heights of the cills of the sluices at Sunderland

were well intended, as all parts of the mass of water were acted upon simultane-

ously, and pressed onwards in a mass, instead of allowing the upper stratum of

water to curl back, as was the case when the cills were all at the lowest depth.

Sympathy was expressed for the anxiety naturally felt by the author of the

paper, when trying such interesting experiments as the novel constructions exhibited

in the Sunderland Docks; several equally novel constructions had been tried at tbe

Victoria (London) Docks, of which a full description was promised to tbe Institn-

tions
with the details of all the casualties occurring, and which were admitted to

be incidental to all great works, especially when they involved novelty of design.

In closing the discussion for the evening, the author was again complimented for

the interesting character of his paper ; and a hope was reiterated that all the

casualties and accidents would be noticed in revising the paper ; as nothing was
so instructive to the younger members of the profession as records of accidents in

large works, and of the means used in repairing the damage. A faithful record of

accidents, and of the means by wmeh the consequences were met, was really more
valuable than a description of the most successful works. The older engineers

derived their most useful stores of experience from the observations of the accidents

occurring to their own and other works, and it was most important to record all

such experience in the archives of the Institution.

Mat 20.

The proceedings of the evening were commenced by reading a reply of Mr. Robert

Stephenson, M.P., president, to observations in the second report of the Postmaster-

General to the House of Commons, dated 30th January, 1856. This reply, which

was received with considerable applause, was, at the unanimous request of the

meeting, ordered to be printed in extenso, for the use of such members as would
apply to the secretary for copies.

" On the Improvement of Railway Locomotive Stock, and the Reduction of

the Working Expenses," by Mr. D. Clark.

Mr. Henry P. Babbage exhibited some very clear diagrams, describing the
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difference engine of Messrs. Scheutz of Stockholm, as an example of the " Mechani-
cal Notation"' of Mr. Babbage, to show that even the most complicated machinery

might be described by a method at once clear, concise, and easy of reference, so that

no written description was necessary.

SOCIETY OF ARTS.

June 4, 1856.

" On tne Manufacture of Bricks by Machinery," by Mr. Humphrey Chamberlain.

After a slight reference to the antiquity of brick-making, the author observed that,

although so ancient, it had received scarcely any improvement from the aid of

machinery until within the last few years. Indeed, until the duty was taken off

in 1850, the regulations of the Excise were so strict, that any attempts at progress

were frustrated. Before entering on the manufacture by machinery, Mr. Cham-
berlain briefly described the present process of making by hand, as practised in the

neighbourhood of London. He then went on to detail the modes in which the raw
material—clay— is prepared, and stated that the principal machines used for that

purpose were the pug-mill, wash-mill, and rolling-mill. "When the pug-mill is

used, it should be in combination with the rolling-mill, as, although it tempers,

mixes, and toughens the clay, it does not extract stones, crush up hard substances,

or free it from all matter injurious to the quality of the ware when ready for the

market. The wash-mill was considered to be only applicable for front bricks.

The rolling-mill was stated to be by far the most practical of all, and it was
thought that its general adoption throughout the kingdom would do more to

impruve the quality of our bricks than any other process. In most cases, a good
brick machine should take the clay after it has been crushed through rollers, and

thoroughly amalgamate or pug and work it, during its manufacture, into bricks.

The number of patents taken ont connected with this manufacture was found to

be 230. It was, therefore, impossible to examine all these in detail, but as all

seemed to be founded on one or other of four distinct principles, a type of eacli was

described. The object is effected in these machines—First, By moulding the dry

clay by powerful machinery, of which class the dry-clay American machine was
perhaps the best, though it was very expensive, costing, with the engine, upwards

of £1,400. This class of machine is better adapted for marly than plastic clays.

Second, By filling moulis with soft-tempered clay, like mud. Of this class, a

machine introduced from America (Hall's), a few years since, by Messrs. Ransome,

was Instanced ; but the objection to the whole class was, that the bricks, when
delivered, were of unequal thickness. This had been corrected in a machine

brought out by the London Brick Company. Third, By forcing clay, in a stiff,

plastic state, through dies the size of a brick, endways or edgeways. The diffi-

culty in this class of machinery was to get a good, smooth, square corner or edge

to the stream of clay as it escaped from the die, owing to the greater friction there

than in the centre. To remedy this, Mr. Heritage brought out a patent water-

die, and Mr. Clayton made two ends of the die to rotate. "When the clay is deli-

vered from machines on this principle, it ha3 yet to be divided into bricks. The
machines hitherto introduced cut off these bricks while in motion, at right angles

to the die; but, having no compensating motion for the onward movement, they

depend entirely on the speed with which the man can pass the frame of wires

through the stream of clay. It is, therefore, impossible fur them to make a square

cut ; and if at all nearly correct, they must work so slowly, that the advantage of

the machine is lost. A brick machine, to be perfect, should effect this, aud not

depend on manual labour. Mr. Chamberlain then referred to Mr. Beart's patent

perforated bricks, which he said could not fail to be nood, if they were sufficiently

fired. The fourth and last class of machine was that in which a stream of clay

was formed to the desired shape by rollers. This was the principle advocated by

Mr. Chamberlain, and a machine brought out by him was described briefly as

follows:—The clay is fed into a pug-mill, placed horizontally, and is then forced

through a die about half an inch deeper, and half an inch longer, than is required

for the brick, with corners well rounded off. After the clay has escaped from the

mill, it is seized by two horizontal and two vertical rollers, covered with a porous

fabric (moleskin), driven at a like surface speed. The rollers have a space of 45
inches between them, and take this larger stream of rough clay, and press or roll

it into a squared block of the exact size and shape of a brick edgeways. The
rollers in this machine perform the functions of the die in one class of machinery,

and of the mould in the other. The bottom roller carries an endless belt, on which
the stream of clay is delivered to the cutting-frame. This carries a wire, which is

constantly traversing at a compensating angle, while the clay is in motion, and
thereby makes a square cut. After it has divided one brick, it changes its action,

and cuts off the succeeding one at the opposite angle to that which it had previ-

ously traversed. This machine, with four-horse power, will throw off bricks, if fed

with clay, faster than it is possible to remove them, and at half the cost of hand-
making. If it was employed for thirteen weekt, making only 15,000 a day, the

saving of labour would purchase the machine ; and each machine, occupied through-
out the year, would effect a saving of £600 per annum. In conclusion, it may be

stated that the qnantity of bricks made per annum in the Unitod Kingdom is

about 1,800,000,000, of which Manchester produced about 130,000,000; also,

that the annual make exceeded in weight 5,400,000 tons, and the capital employed
£2,000,000 sterling. Our readers will remember that we gave an elaborate plate

of Mr. Chamberlain's machine in our Part 94, P. M. Journal^ Vol. VIII.

June 11.

" On the Drying and Burning of Bricks," by Mr. Humphrey Chamberlain. The
paper commenced by stating that the oldest system of drying was that of laving
the brick-?, as moulded, on floors or flats, and then walling or hacking them, or in

some works, the bricks were hacked as they were made. When best front bricks

were required, after being partially dried, they were placed in a metal mould—tho
double machine being preferred as saving labour. From hand-made bricks 25 per

cent, of moisture had to be evaporated before it was safe to burn them. This sys-

tem was necessarily limited, as it could scarcely be carried on at all during the
winter, the late autumn, and the early spring. The artificial drying of bricks was
carried on throughout the year uninterruptedly in sheds having the floors heated by
fires, but this could only be practised economically in districts where coal was cheap.

Another system of drying was in close chambers, by means of steam, hot water, or

by flues heated by fire under the chambers. The paper here particularly described

the steam chamber as used by Mr. Beart. It was thought, however, that cost in

erection and in maintenance, and the attention required in management, would even

prevent its becoming universal. After having described the drying shed of Mr.
Hands of Epsom, the paper went on to say that the burning was carried out on two
principles :—1st, In the neighbourhood of London and Manchester, by what were
termed close fire-damps, that is, with as little draft as possible ; or bv a smouldering

fire, which occupied a month or six weeks in burning, having the fuel spread in

layers between the bricks. 2d, By a draft of hot air or flame from furnaces or fire

holes in square or circular buildings, called kilns. There could be no doubt Mr.
Chamberlain thought that the former system was the worst, and the reason of its

being so tenaciously adhered to around London and Manchester might be traced

to the cheapness of ashes. The paper next explained the square kilns for large

works erected in pairs by Mr. Beart, and then described a principle of burning

which Mr. Chamberlain had had in practice during the last six years. In this

plan, a furnace was constructed in the centre of the kiln, much below the floor level,

and so built that the heat could be directed to any part of the kiln at the pleasure

of the fireman. First, the heat was directed up a tube in the centre to the top of

the kiln ; as there was no escape allowed to take place there, it was drawn down
through the goods by the aid of flues in connection with a chimney, and being cen-

tral, is equally diffused throughout the mass, but towards the bottom the ware
would not be sufficiently burned without reversing. There was also a series of flues

under the bottom, upon which the goods were placed, with small regulators at the

end of each, so as to allow the fire to pass in that direction, and thus complete the

burning. He had found the saving of fuel in these kilns over the common kiln to

be 50 per cent.

ROYAL SCOTTISH SOCIETY OF ARTS

July 14, 1856.

" On the Manufacture of Ropes and Paper from the Stem of the Hollyhock,"

by Mr. James Niven.
" On the Swedish Safety Lucifer Match," communicated by Dr. G. Wilson.
" On an Apparatus for seeing through Tubular Drains from the surface of the

Street," by Mr. James Leslie, C.E.
" On American Kitchen Ranges, or Cooking Stoves," by Mr. James Smith,

Glasgow.
" On the American Apple Parer," by Mr. James Alexander, Toronto.

The president exhibited some specimens of coloured compressed vegetable fibre,

resembling paper rnach^, made by Mr. R. Endall, Kilmichael, Glen Urquhart.

INSTITUTION OF MECHANICAL ENGINEERS.

April 30, 1856.

" On an Improved Foundry Hoist and Cupola," by Mr. John Fernie, Derby.
" On a Double Slide Expansion Valve for Marine Engines," by Mr. F. "W.

Wymer, Newcastle.
" On Waddell's Packing for the Slide Valves of Marine Engines," by Mr. C.

Beyer, Manchester.
11 On an Improved Link-motion for Locomotive and other Engines," by Mr. A.

Allan, Perth.

MONTHLY NOTES.

The Royal Agricultural Society at Chelmsford.—From Carlisle to

Chelmsford, the Royal Agricultural Society of England, has passed flourishingly

from 1855 to 1856. The Essex show opened on the 11th instant, the stewards

of the implement department being Sir Archibald Macdonald and Mr. Chandos

Wren Hoskyns ; the engineeringjudge was Mr. J. V. Gooch, of the Eastern Counties

railway; the judges of ploughs, &c, Mr. C. S. Read, of Brandon, Mr. H. B. Cald-

well, of Hibberston, Brandon, Mr. Thomas Huskinson, of Efferstone, Southweil,

Notts, and Mr. Hawkins, of Sudbury, Suffolk. The judges of harrows, cultivators,

clod-crushers, &c, were Messrs. J. Jephson Rowley, of Rawtborne, Chesterfield,

Derbyshire, and John Clarke, of Long Sutton, Lincolnshire. The judges of tile

machines, draining tools, &c, were Messrs. J. H. Nalder, of Alvercote, Lechlade,

Gloucestershire, and W. Chalcroft, of Branshott, near Linbrook. The practical

tests of the machinery of the farm, were limited to contrivances for preparing land

for crops, and tile machines, draining tools, and reapers, so that what may be culled

in-door mechanism, was excluded from the contest.

On the 11th the judges went over the stands in the yard and laid out what they

deemed worth trying, tho " general purpose " ploughs being the first tried in the

field. Next day, the heavy land ploughs, including those of Ransome, Howard,

Ball and Busby, were set to work with 4 horses each, breaking up and turning

over 9-inch and 12-inch furrows. A lot of barrows, broad shearers, cultivators,

and rollers, were also called upon—Bentall and Coleman being the chief com-
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petitors in parers and cultivators. Boydell's field locomotive was also started in

the light land field, and it went gallantly over the undulations of the earth,

dragging a great compound plough of Mr. Coleman's. Boydell's engine did its

duty well but the ploughing machine to which it was harnessed did irregular

work. The plough is, in reality, a seven-fold apparatus, seven ploughs being

disposed in a V form, and the difficulties were the tendency of the cutters to

get out of fair work, and the regulation of the depth according to the form

of the ridge. But the great novelty of the show consisted in two rival plans

of steam ploughing, with a stationary engine and windlass-wire ropes, and

anchored pulleys. Mr. Smith, of Woolston, Bucks, has an arrangement of ma-
chinery, by which, with a 7-horse engine, be has ploughed a hundred acres of

his own farm at a cost of seven shillings per acre, duing four or five acres a day.

The following reaping machines were also primarily tried upon a piece of half-ripe

rye, sufficiently heavy to escape the criticism of being selected for its lightness;

and, though partially laid and broken, nowhere prostrated at an angle of less than

45 degrees:—Crosskill's Bell's reaper, as exhibited last year; Crosskill's Bell's

reaper, with a new delivery, consisting of two endless straps with wood cogs upon

them passing from side to side in front of a sloping platform. An improvement

also in this machine is a fly-wheel which regulates and improves the entire move-

ment of the working parts; Dray's Hussey's reaper, with tipping platform;

Burgess and Key's M'Cormick's reaper, with their patent roller platform, which

delivers the corn in beautiful order sideways, by screw-blades upon a number of

transverse rollers upon which the cut- corn falls ; Palmers " Union" reaper, made

by Dray and Co., which may be said to be a side-delivery added to Hussey's

machine—the platform consisting of a number of radiating rollers, two of which

are set in motion by straps, a man raking off as in Dray's.

A new invention, tried with gieat satisfaction to the judges, is Chambers' water

drop-drill, manufactured by Garrett; a great improvement upon the liquid-

manure drill, inasmuch as the liquor is all deposited with the seed where wanted,

instead of wasted by being poured out in one continuous line.

It has been the invariable practice with the society heretofore, to award prizes

at their annual meetings to almost every class of agricultural implements, but

this has been attended with inconvenience in several respects, and on this occa-

sion, the prizes, with the exception of those given for cattle and poultry, have

been confined exclusively to field implements. Next year a different class of

implements will be the subject of competition, a second class on the follow-

ing year, and field implements again on the third; so that trienially the same

kind of implements will compete for prizes at the annual meeting of the society,

wherever it may be. All kinds of agricultural implements have, of course,

been exhibited as usual at the present meeting, though the prizes are limited in

the manner stated ; and for the first time since the existence of ths society, ma-
chinery in actual motion has been applied in the show-yard to implements intended

so to be propelled, and, with that novel adjunct, exhibited before the public.

This year there were three methods of steam-ploughing under trial. With great

perseverance, Mr. Boydell has improved upon his last years' engine, which consists

of a common portable eight-horse boiler, with two 6^-inch cylinders, a fly-wheel on

one side to drive any machinery by band as a stationary engine, and pinions on the

other side gearing with a spur-wheel attached to one of the massive carriage

wheels upon which the engine is mounted. The four carriage wheels are fitted

with the u endless railway," enabling them to traverse over any surface however

rugged, to climb acclivities, and to drag behind them an immense weight without

losing their bite of the ground. The engine usually works with 601b. pressure per

square inch, and can be worked up to 12-horse power. Its weight, with water and
every other requisite for duty, is nine tons; but, nevertheless, it can ascend inclines,

back, turn in a small area, and is steered by a pole, chains, and wheel, like those

of a steamboat, with the greatest nicety. The inventor considers his engine suf-

ficiently powerful to draw, say 10 ploughs in light land, at six inches depth, with

a speed of two miles per hour. It has dragged some implements of very heavy

draught during the trials, and was not unable to pull forward Coleman's ploughing

machine. In an attempt with the dynameter attached to Biddell's cultivator, the

instrument broke at 40 cwt., the draught of the cultivator as used being much
greater still. In ploughing hillsides, the engine is intended to go up hill empty,

and in work downwards, so as to perform very steep work indeed. One of the

principal advantages of this locomotive for culture, is that no horses whatever are

needed to help it, inasmuch as it travels of itself from place to place, taking coal

and water, and costing nothing beyond the wages of two men, in addition to those

with the implements, the wear and tear, and interest of first cost, about £550.
Mr. Smith, of Woolston, Buckinghamshire, works his implements by means of a

common seven-horse portable engine and a stationary windlass, fixed at one corner

of a field. A couple of f-inch wire ropes are led from the two drums on the wind-
lass, in opposite directions, round four anchored pulleys, and meet at the implement,
thus passing all round the field—two anchors being fixed and two shifted from time
to time along each headland as the ploughing proceeds. The anchors are like large

four-toothed rakes, and it requires a man at each end of the work to dig holes and
shift them forward. Mr. Smith uses cultivators of a peculiar kind, taking about
three-feet breadth at a time ; and he has an ingenious and quick mode of turning
them at the end of the furrow. He is able to scarify or baulk-plough on an average
four acres per day of 12 hours. The expenses, including the labour of six men,
coal, fetching water, wear and tear (say Is. 6d. per acre), and interest of capital,

amount to 8s per acre. Mr. Fowler has contrived a different arrangement.
A portable double-cylinder engine, worked at high pressure, and driving a capstan

by a short endless chain, is stationed half-way down one side of the field. From the
two horizontal drums of the capstan, two wire ropes are led diagonally across the
fit- Id direct to the two ends of the work, there passing round a couple of anchored
pulleys, and meeting at the implement. The anchorages deserve notice ; they con-

sist simply of low trucks or small waggons laden with earth, and with sharp cutting

discs for wheels which cut down into the land, and, while presenting great resistance

to sideland pressure in the direction of the ploughing, can be easily pulled forward

along the headland when required. For common ploughing an implement is used
having eight ploughs fixed upon it ; four in work at once, and the others pointed

in the opposite direction for performing the return trip. For trench-ploughing 10
or 14 inches deep another instrument is used, taking two furrows width and two deep;

being, in fact, a modification of Cotgreave's subsoil and trench-plough for horse-

power. The ploughing is one-way work, but lands or stetches can be readily

ploughed by simply turning the implement end for end for each half-land, and by
shifting the anchorages accordingly. The work of common ploughing was exceed-
ingly well done, and the trenching implement was drawn with great steadiness in

ground through which 10 horses were required to pull it. The amount of ploughing
on land where three horses are commonly yoked in a plough capable of being done
by a 10-horse engine, is about eight, acres per day of 10 hours; and the expense
of working, including four men and a boy, fetching water and coal, shifting the

engine and tackle to the field, w^ar and tear, and interest of first cost (which is

.£4.95, including the engine) is apparently not more than 5s. or 5s. 6d. per acre.

Prizes varying from £7 to £2 were awarded to J. & F. Howard, YVm. Ball,

and E. H. Bentall, for ploughs best adapted for general purposes ; J. & F. Howard,
Win. Ball, and Ransomes & Sims, for ploughs best adapted for heavy land ; J. &
F. Howard, Ransomes & Sims, Win. Ball, and E. H. Bentall, for ploughs best

adapted for light land ; J. & F. Howard, for a ridge plough ; Ransomes &
Sims, for a turn-wrest plough ; John Whitehead and Thos. Scragg, for pipe and
tile machines ; Henry Clayton, a brick and tile machine; Burgess & Key, a set

of draining tools ; A. Crosskill. W. Dray & Co., W. Cambridge, Ransomes &
Sims, W. Day & Co., for clod crushers (heavy land); Ransomes & Sims, a plain

roller; Hill & Smith, and E. H. Rentall, ditto, (light land); A. Crosskill, a

heavy land crusher ; Mr. Bentall, Mr. Smith, Messrs. Dray & Co., J. & F.

Howard, Ransomes & Sims, and Barret, Exall, & Co., for subsoilers; W-
Williams, J. & F. Howard, and Ransomes & Sims, for general purpose har-
rows: J. & F. Howard, and W. Williams, for drag harrows; J. & F. Howard,
W. Williams, and E. H. Bentall, for light or seed ditto; E. H. Bentall, R. Cole-

man, and Ransomes & Sims, a cultivator for heavy land; R. Coleman, E. H.
Bentall, and Phillips & Wood, ditto, light land ; R, Coleman, and E. H. Bentall,

a scarifier or parer. Silver medals were given to T. F. Griffiths & Co., for a
patent cheese-making apparatus; Mr. Robert Boby, a patent corn screen; Mr.
George Pye, the preparation of flax ; Messrs. Barrett, Exall, & Co., a patent end-

less band saw; Ransomes & Sims, Cotgrave's subsoil plough; and Phillips &
Wood, a poppy extirpator.

A Hint for our Manufacturers.—From one little factory, commenced in

mere commercial speculation on the banks of the Ganges, and from another little

factory at Surat, had been developed an empire of 150,000,000 of people,

a revenue of £30,000,000 per annum, an army of 300,(00 men in the highest

state of discipline, and an empire which Alexander the Great and Augustus Csesar

might well have envied. With regard to the development of the material resources

of India, two words would suffice for it. The exports from India had increased

in the last nineteen years from the value of £9,000,000 sterling to £20,000,000
sterling; and while the exports had increased to that amount, the products of India

were of such value, and were in such demand from all parts of the world, that they,

the people of Great Britain, could not pay for them with the products of their own
industry—of their own skill—and of their own labour, so that they were obliged

to have recourse to bullion to settle their accounts. Bullion was a commodity,

but it was not to be handled like other things. They could not produce it like

articles of cotton, or woollen, or hardware; it was got with difficulty, and taken

care of when got That being the case, he thought it well for those who heard

him to consider seriously whether it was not worth while for the manufacturers of

this country to adapt their tastes and the products of their looms and factories to

the tastes and wants of the people of India ? And he would tell them how that

could be done. The people of India had their habits—their indelible habits. They
wanted but little, but it must be of a certain character. He would tell the manu-
facturers around him that if tbey sent out two Indian turbans of a certain length

and width, with a gold border at the end, they would be bought up by 150,000,000
of people. The women of India wore but one description of cloth. If the manu-
facturers chose to produce that particular fabric, they would have customers for the

same in half the 150,000,000, assuming the proportion of males and females to be

about equal in India. The same might be said with regard to other descriptions of

clothing. He would tell them what the Americans had done. An American ship

reached the coast on the right bank of the Indus; the master of the vessel, having

landed there, and bought specimens of every article of clothing that he could pro-

cure from the natives—articles as they were worn,—he took them to America, and

during the last year they had produced those articles in the exact form and fabric

which suited the tastes and wants of the people of India, at a cheaper rate than

they were selling in the native markets. What was to prevent the manufacturers

of this country doing the same thing?

—

Colonel Sykes at the Society ofArts.
Lord Ashburton at the Society of Arts Dinser.—What is the pack

of knowledge with which a man should set forth on the campaign of life? The
soldier does not carry with him in his kit the clubs and foils by which his limbs

have been trained—he leaves them behind him at the depot. The man soon forgets

the dead languages and pure science by which his faculties were sharpened—he

leaves them behind him at school. The soldier bears, in addition to his kit, the

special arms of his service—the sword, the lance, or the rifle; so does the grown

man add to the knowledge which it behoves him to possess as a man—the know-

ledge of the plumber, the mason, or the smith. There is no more need to specify

what a profession requires, than to speculate for the baker what bread he shall
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bake. Bat after you have set aside the knowledge merely used for training the

faculties, which is left behind after it has done its work, like the club of the recruit;

after you have set aside the special professional knowledge which varies with the

individual, which is dictated by the external demand of his special service, there

still remains that pack of knowledge common to every man, to every service, which

he must bear with him into life as the soldier bears his kit into the campaign, for

the satisfaction of necessities. Man goes forth to deal with his brother man in

society, to deal with the material world and the powers of nature; he has to pre-

serve his own frame, to improve his faculties, to control his habits and affecrlons.

Above all, he has to discover the limited character of his own powers, and the

necessary subordination of his petty exertions to immutable laws. Now there is no

external demand for this knowledge; the demand must spring up in each man's

breast according to the measure of his enlightenment. Can we expect that en-

lightenment in the young, in the inexperienced, in the illiterate. Is it not our duty

to do something more than present the whole range of knowledge mapped out to

their view and bid them choose? Is it not our duty to devote at once our utmost

efforts to the solution of the question. What is the pack of knowledge which each

man should carry with him into the world ? His wants are boundless ; his means
of carriage are small; life is short; school-time is shorter; knowledge is infinite—

what shall his pack of knowledge be? I stop here, because I have not the quali-

fications which befit an instructor of mankind. My part is rather to take post

beside the beacon, in the faith that my eager care may so sharpen my perceptions

as to descry betimes the rising evil, and call out to the rescue the good, the ener-

getic, and the wise.

Dr. M'Cormac on Food, cheap and good.—Tolerable bread may be pre-

pared from rice flour. It has been pretty extensively used in combination with

wheaten flour. I have partaken of excellent rice flour cakos on the coast of Africa.

Rice bread, however, is inferior to bread made from wheat. The best rye bread I

have tasted was at Boston, in the United States. It was baked in pans, very

sweet, and good cf the colour, and much of th"-1 consistence of gingerbread. Rye
bread is extensively used in France and Germany. It would be very desirable, as

a good and cheap bread, that it could be exposed for sale here— I do not say for

general use, but alternated with other breads. Indian corn meal bread is prepared

in the fallowing manner, in America, where it is always eaten warm :—The meal

is put into a ronnd dish, or basin, as much as may be required, sometimes combined
with a little brown sugar, or treacle, and always n sprinkling of salt. Water, per-

fectly boiling, is then poured from a kettle, stirring the meal and water briskly

with a spoon. When quite moist, but not clarty, the mixture is turned into a

buttered tin pan, and placed in a hot oven until nicely browned. When thus pre-

pared, it is impossible to praise this bread, or Johnny-cake, too highly. It sheds a

perfect fragrance when taken out of the oven. It is never eaten cold—one might

as well eat cold porridge. In this country, people try to knead it. Indian corn meal,

however, will not knead, 3ny more than &and or sawdust. Nor is it, in the slightest

degree, necessary to knead it. Besides this Johnny-cake, they have other good

bread in the United States. Buckwheat Sour, or meal, is made from a plant that

grows wild and unheeded all over our own cultivated fields. Mixed simply with

water, it forms a sort of pancake, and is much liked, warm and buttered, at break-

fast. In France, horse chestnuts, deprived, by a chemical process, of their bitter-

ness, are made—as, were it worth while, they might be made here— into a palatable

bread. The seeds of the sunflower, in regions warmer than our own, are ground

into flour, and. make excellent pastry. The virtues of oaten-cake are well known
and appreciated. I therefore pass, without further preamble, to the king of bread,

the Wheaten Loaf : Wheat—this most noble, perhaps, of all the grains—has

been very injudiciously used. In the first place, the bran has been removed. Next,

the residuary flour is wasted by the superfluous process of fermentation or leavening.

The bran, in truth, is perhaps as important, as an article of nutriment, as the flour.

It should never be removed. The direct loss in England, alone, from the rejection

of the bran, has been estimated as equivalent to 5,000,000 qrs. of wheat ! As
the bran is given to cattle, this cannot be looked upon as a total loss ; but there

can be no compensation for the injury to human health from the rejection of an
ingredient, not only nutritive in itself, but furnishing those important inorganic in-

gredients, in which the flour alone does not sufficiently abound. The young, in

whose aliment bread enters so largely, suffer most. White bread alone is not good

for them, whereas brown bread is so. Brown bread will furnish all the ingredients

of the bones and muscles, but white bread really will not. Men and animals fed

exclusively on brown bread and water will live for an indefinite period ; whereas
men and animals fed on white bread and water invariably perish, after no very pro-

longed interval ! Brown bread, however, is also directly conducive to health, by
stimulating the peristaltic action of the bowels, and otherwise. But, exclusive of

the pernicious and undesirable abstraction of the bran, wheat flour itself, besides

being used in a damaged state, is too often fraudulently and iniqmtously commingled
with substances of inferior alimentative properties, and, still worse, with fullers'

earth, bone dust, ceruse even, or white-lead, barytes, or heavy earth, and gypsum.
Of course, no honest, no respectable baker would knowingly uj»e flour thus adul-

terated; but effectual means by government or municipal interference, should be

had recourse to, to put it ont of any one's power to adulterate flour. Bakeries
should be placed unoer proper inspection. They should be rendered strictly clean,

orderly, and well ventilated. No uncleanly or decidedly unhealthy person should
be suffered to work at bread-making. Flour should be made as soon as possible

into bread ; since, owing to the quantity of moisture it contains—from 10 to 12
per cent., according to Regnauit— it is liable to become musty after long keeping,

or, as often happens, after having crossed the seas. It would be very desirable that

the wheat should be ground as required—say, on the baker's premises—and made
then and there into bread ; for, whether as meal or as flour, unless artificially dried,

'tft&d begins to deteriorate from the day it is ground, and, if it do not become

musty, or weevilly, only affords scope for adulteration. By using fresh-ground

wheat—assuming that the wheat is otherwise good, and fine, and fresh, and per-

fectly clean— all this is avoided. As I look upon wheaten meal bread as almost

infinitely better suited for human use than wheaten flour bread, I shall here drop

the further consideration of wheaten flour, and proceed at once to that of whole-meal

bread. Whenten meal may be prepared with water alone ; but the meal, unless

boiling water be employed, and even with boiling water, is heavy, and somewhat
sad. It will, therefore, as more agreeable to the palate, and lighter on the stomach,

be expedient to combine the wheaten meal with water saturated with carbonic acid

gas, in the proportion, for small quantities of water so saturated, of half a pint to

a pound of meal. A teaspoonful of sugar and a teaspoonful of salt may be mixed

up with the meal, or the salt may be employed alone. For experimental use, a

common oval bottle of soda water may be poured into a pound of meal, mixing the

ingredients briskly together at the same time ; but, for ordinary domestic use, I

would advise one of those elegant apparatus invented of late years—for example,

Gaillard & Dubois' gazogene. Omitting the first expense of the gazogene, the

fabrication of the carbonic acid gas thus literally costs next to nothing ; and, for the

cleanly and safe confection of unfermented bread, is vastly preferable to every form of

acid and soda, baking and other powders, whatsoever. On a large scale, the cheap

and facile production of soda water is well understood, and need occupy no further

attention. For baking and preparing bread on a larger scale, two hundredweight

of wheaten meal will take up about twelve gallons of water (saturated with car-

bonic acid) and 4 lbs. of salt. This will furnish seventy-four 4 lb. loaves, each loaf

weighing 4 lbs. 8 oz. when placed in the oven, and losing some 8 oz. in the baking.

The meal and the carbonic acid gas water may be sufficiently commingled in baking-

troughs, made air-tight by a shifting cover. A kneading spindle, turned by steam

or animal power, should run from end to end of each trough. At Berlin, Stuttgard,

and, I think, Antwerp, common fermented bread is thus prepared—in Berlin turn-

ing out 150 cwt. of bread daily. Bread manufactories should be everywhere set

on foot by companies en commandite, or the limited partnership system, or by
municipalities, still leaving abundant scope for private enterprise. The process

which I have described, I believe, after experimental trial, to realise the very best

bread, at once the most nutritious and wholesome, that can be devised. It is per-

fectly sweet, palatable, and digestible. It is calculated to realise an enormous
saving, what by retaining the bran, and what by superseding the immense and most
monstrous waste of turning grain into carbonic acid and alcohol, the ordinary harm-
ing and fermenting process being rendered wholly unnecessary. Baking will become

a cleanly, normal process, no longer killing off those employed in it, so that a per-

fectly healthy or aged working baker is nowhere to be seen! Night-work, and the

consuming toil at the kneading-trough, will cease, and the working baker, like other

men, will have his days of rest and recreation.

Tucker's Patent Furnace.—This is a simple arrangement of furnace for

burning fuel so as to prevent smoke. Fig. 1 is a vertical longitudinal section and

fig. 2 is a horizontal section of

the furnace. Two grates are Fig. 1.

used, and these grates are

divided from each other by a

central longitudinal partition.

In front of the grates is a hori-

zontal metal plate perforated

for the passage through it of

atmospheric air, and at the

back of the grates is a valve,

a, which is L shaped in plan, and is so arranged that when it closes one grate, the

other grate is open to the flue. The

grates are supplied with fuel alter- Fig' 2.

nately, and when one is freshly sup-

plied, the valve is made to close it

behind, so that the gases generated

must come to the front, where they

become mixed with atmospheric air

rising through the perforated plate,

and they pass thence over the incan-

descent fuel in the other grate, and

become, in this manner, thoroughly consumed. Thus the patentee makes each grate

alternately a gas producer and a gas burner, and he states that a saving of 70 per

cent is effected in the fuel by adopting this arrangement ; a figure which we are

afraid practical men will consider rather too high.

Iron Trade on the Continent.— There is perhaps nothing more striking

in the Exhibition than the evidence of the progressive development of the iron

trade on the Continent, particularly in France and the Prussian dominions, and

in an especial manner as applicable to railway and marine purposes; although it

ought to be observed, that the specimens exhibited indicate that neither labour nor

expense have been regarded in their preparation, and it is manifest that great

efforts have been made to produce a powerful impression on all who are interested

by this demonstration of their large capabilities. The magnitude of many of the

specimens shown is very striking, as indicating remarkable powers of manipulation

;

for instance, a bar of irun 10^ inches diameter, length 23^ feet, weighing 6518 lbs
,

and a boiler plate 17 feet by 5 feet 5 inches, and £ inch thick, weighing 2003 lbs.

English. Also a hammered plate for a floating battery, measuring 18 feet by 37|
inches, and 4 inches thick ; this latter is a beautiful specimen of workmanship in

every respect. The largest boiler plate exhibited measured upwards of 24 feet by

5 feet, and its weight was 2500 lbs. Those able to judge of the comparative

qualities of iron would certainly look with no ordinary interest on the excellent

specimens of railway tyres and axles exhibited by several makers. A few years ago
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these articles were imported exclusively from England, and in fact chiefly from

our own district; it therefore hehoves our manufacturers to use strenuous exertions,

if they intend or desire to maintain their well-earned position of superiority. The
sheet iron exhibited by Belgium deserves special notice ; their mode of manufacture

securing a beautiful evenness of surface, which the English manufacturers have not

hitherto equalled. One of the most interesting and extraordinary groups of speci-

mens connected with the metal trades, is Krupp's exhibition of cast-steel, adapted to

various purposes, as railway tyres, axles, aud cranks, and polished steel rollers. He
shows one ingot of cast-steel weighing 11,030 lbs. Although the progress made in the

iron trade upon the Continent is so marked, still it requires only the continuance of

the energy and enterprise for which the manufacturers of England have always been

distinguished, to hold their advanced position in respect of the combined requisites

of excellence of quality and cheapness of production. In the important points of

abundance, variety, and excellence of the raw material, both coal and iron, and in

the facilities of transit by railway or water carriage, England, and this district in

an especial degree, possesses advantages that are enjoyed by few, if any, of her

rivals. As the construction of locomotive engines is a department of mechanical

and engineering science of great interest to this locality, although no contributions

were sent to the Exhibition by the Leeds manufacturers, the deputation examined

with care and interest the specimens sent by various countries. Only two engines

were .sent from England ; one was an ordinary express engine of the form made by

one of our leading manufacturers, and the other was exhibited to illustrate the

principle of some recently patented modifications of the parts of the locomotive

connected with the combustion of the fuel. Each of these engines may be safely

s^aid to have sustained the high reputation of this country in this department.

Great efforts appear to have been made by the Continental manufacturers to exhibit

engines of first-rate character. France, Belgium, Prussia, and Au.stria have, all

of them, shown very creditable workmanship; and an examination of their details

of finish shows that the operative mechanics of the Continent are making consider-

able progress in manual skill and powers of manipulation. Several of the speci-

mens of locomotives exhibited were, however, simply copies of engines made in this

country five or six years ago. Some of the contributors have evidently attempted

to produce novelty of design, but the changes made do not seem, for the most part,

to be improvements;—that which our English makers have long aimed at—viz.,

simplicity of construction— has not, apparently, teen an element sufficiently taken

into consideration by the designers of the engines alluded to. In no department

of the Exhibition has the practical character and adaptive capability of the English

mind been more strikingly manifested than in that of the locomotive engines;

this must have impressed the most casual observer upon comparing the beautiful

simplicity of construction of the English engine first alluded to, with any of the

novel engines of the Continental exhibitors. Machine tools have now become a

very important item in the general machine-making business, and Leeds may fairly

claim to stand in the very first rank as regards this branch ol industry, both in respect

of the quality of the workmanship and the amount of production. It is satisfac-

tory to report that the reputation of the town has been worthily sustained by several

exhibitors, whose contributions yielded to none in the Exhibition in point of excel-

lence, both in design and workmanship. So tar as the deputation can judge, no

serunu competition is jet experienced from the Continent in this department, but

with the general progress of the metal trade, an advance in the manufacture of

machine tools may be anticipated. The awards ot the jury sufficiently attest the

eminent position attained by the Leeds machine-makers in their respective

brunches.

Marine Memoranda—Progress of Screw Propulsion.—There are at

Portsmouth 32 vessels, carrying a total of 1499 guns; at Devonport, 62 vessels,

carrying 3055 guns; at Chatham, 37 vessels, carrying 1331 guns; at Sheerness,

20 vessels, carrying 919 guns ; making a total at the four ports of 161 effective

ships of the Royal Navy, estimated to carry 6804 guns. In addition to these,

besides a goodly number of paddlewheels and other small craft, we have building

at Portsmouth 2 screw steamships, of 600 and 800 horse-power respectively, and

3 vessels, carrying a total of 526 guns; at Devonport, 1 screw steamship, of 800-

hoise power, 2. each of GOO-horse power, 2, each of 400-horse power, and 2 vessels,

carrying a total of 410 guns; at Chatham, 2 screw steamships, each of GOO-horse

power, 1 screw steam-frigate of 400-horse power, and 3 vessels, carrying a total

cf 440 guns; at Sheerness, 1 screw steam-corvette, of 350-horse power, carrying

20 guns; at Woolwich, 1 screw steamship, of 500-horse power, 1 screw steamship,

and 1 screw steam-frigate, each of GUO-horse power, 1 screw steam-corvette, of

400-horse power, carrying a total of 291 guns; at Miliwall, 1 screw steam-cor-

vette of 400-horse power, carrying 20 guns; at Deptford, 1 screw steam-frigate

of 400-horse power, 1 screw steam-sloop of IGO-horse power, and 1 of 50-horse

power, and 1 vessel, carrying a total of 134 guns; at Pembroke, 1 screw steam-
ship of GOO-horse power, 1 screw steam-frigate of 400-horse power, 2 screw steam-
sloops, of 100-horse power each, 2 of 60-horse power each, and 5 vessels, carrying

a total of 554 guns. Most of these are excellent sea-going vessels, and would
form a naval force far surpassing any which any other nation in the world can

boast of having afloat. The guns they are calculated to carry amount to 2396,
and the horse-power to 10,580.

The principle upon which the Royal Charter is built and equipped seems to be
that which is most likely to reduce the voyage from England to Australia to as

near an approach to a certainty as is possible. She is, in the first place, a fully

ringed clipper ship, capable of the greatest speed which has yet been attained by
clippers of the first class and best construction. She is built of iron, and of 3000
tons burden. Her greatest day's run under canvas was 352 miles, being an average
of 14f knots per hour. The best run of the Lightning on her first voyage was
336 miles, or 14 knots per hour. The Lightning also ran 208G nautical miles in

seven days, or nearly 300 miles a day. During the voyage of the Royal Charter

steam was resorted to on 14 days. Her best day's run under steam was 252
miles, with a consumption of only 1 J

tons of coal; her worst day's run under

steam was 166 miles, with a consumption of 14 tons and 8 cwt. of coal- Her
total consumption of coals was only 193 tons 17 cwt. The pressure of steam was
111b. Her engines are only of 200-horse power, and, with all the fuel that she

can possibly require, occupy but a moderate proportion of her tonnage, thus leav-

ing ample space for cargo as well as passengers. Contrast this with the Great

Britain, the first great experiment of the same enterprising firm. She was under-

rigged as a sailing vessel, and her screw, which could not be unshipped, was always

in requisition. Her consumption of coal was from 35 to 50 tons per diem. She
consumed about 1200 tons from Melbourne to the cape, and must have consumed

about 2500 on the homeward voyage. She had to seek for and take in coal

at Algoa Bay, at Simond's Bay, at St. Michael's (Azores), and at Vigo Bay in

Spain.

Electro-Chemical Engraving.—M. Derincen2i, a French inventor, has

spent some years in the development of an ingenious plan of producing relief print-

ing plates by an electro-chemical process. The metal he employs is zinc, in thin

sheets, which are grained with sifted sand, and the design is made upon them with

lithographic ink and pen. When the design is finished, it is prepared as if for the

lithographic press. For this purpose, the plate is plunged into a decoction of nut
galls for a minute. It is washed in pure water, and gummed with a weak solution

of gum-arabic. The plate is moistened with a sponge, the design touched with

essence of turpentine, and a lithographic cylinder, coated with a varnish, rolled over

the surface. This varnish covers exactly all the lines made by the designer. The
varnish should have the following qualities :— 1st, of not altering the design; 2nd,

of adhering strongly to the plate; 3d, of not being attacked by the chemical agents

used to engrave it. The varnish known in England as Brunswick Black, mixed
with oil of lavender, is preferable to all others. It is composed of asph.ilte varnish,

linseed oil boiled with litharge and turpentine. When the varnish is dry, the zinc

plate is put in connection with a plate of copper, at a distance of £ of an inch, and
plunged into a solution of sulphate of zinc marking 15°; thus a voltaic couple is

funned, and the sulphuric acid dissolves all the uncovered parts of the zinc. More
or less depth is given to the engraving, according to the nature of the design. Pen-
cil drawings are generally engraved in four or five minutes, pen drawings in from
seven to ten minutes. The sulphate of copper produces no alteration in the most
delicate lines, and does not attack the varnish. This mode of engraving may be

applied to any other process by which a design is reproduced. The drawing may be
made upon paper, and transferred upon the plates. Impressions from lithographic

stones, from copper, or steel, may be transferred. Graving tools may also be

used, and as well upon the zinc as upon lithographic stones, for the purpose of

producing a flat shade. This process is equally applicable to printing type. It is

sufficient to have a page of a book transposed upon a plate of zinc to make a stereo-

type. The inventor asserts that his process will supplant the common one of stereo-

typing. By it, a page of a book may be transposed during printing, upon thin

sheets of zinc, and from these, upon stouter sheets, for engraving, whenever a re-

print of a published work is demanded.

Holyhead Harbour and Breakwaters,—The great marine works at

Holyhead, commenced by Mr. Kendel in 1849, are now fast approaching comple-

tion. So early as 1852, the works had sufficiently advanced to tempt vessels to

seek its protection, and in the winter of 1853, it was ascertained that the number
of vessels resorting to it, demanded the immediate consideration of the Admiralty.

The question was, whether an enlargement of its design could be carried out in the

then state of the works? The question in that shape was referred to Mr. Rendel,

and the result was an extension of the north breakwater to the extent of 2,000 feet

beyond the plan first proposed for its termination. The works now in course of

construction will comprise a harbour of upwards of 300 acres of deep water, and a
roadstead eastward of this, comprising from 300 to 400 acres of deep water, always
available for vessels in case of their having to run to the old or the new harbour.

The works involve a north breakwater, 7,000 feet in length, of which 6,400 feet

have already been formed, in from seven to eight fathoms of low water at spring

tides; also, an eastern breakwater of 2,500 feet, formed in from three to four

fathoms of low water at spring tides, with all the necessary convenience of landing-

pier for the largest class of Transatlantic steamers, with railways so laid down on
such landing-pier that passengers may step from the boat into the railwav car-

riages. The quantity of stone used in the works up to the present time, and since

1849, is upwards of 5,000,000 tons. The peculiarity in the construction of the

works, which has enabled the Government to carry and place in the breakwater

this enormous quantity of stone in less than six years, is the introduction of a

timber staging, first built into the sea, slightly in advance of the stonework, upon
which there are laid five lines of railway, over which the waggons, laden with

stone, are drawn from the quarry by locomotives, and the stone is deposited into

the sea at 20 feet above high water, by the falling of the bottom of the waggons,
somewhat in the same way as the " hopper waggons " in the coal districts of the

North of England. The quarries from which the stone is obtained are in Holy-
head Mountain, and are excellent in quality, and of the most extensive kind. The
stone is quarried, not in the ordinary way, but by mining, the quantity of powder
exploded in the mine being irequemly as much as six tons, which is fired by the gal-

vanic battery. It is no uncommon thing to witness 50,000 or 60,000 tons of

stone brought down from the mountain at a single blast, and on a recent occasion

the quantity exceeded 90,000 tons. The stone is obtained in masses, varying in

size fmm that of ordinary building stone, up to 14 or 15 tons in a stone. The
superstructure has jnst been commenced, and is formed of masonry, the largest

stones produced in the quarry being used in the rough state in the building of the

work, and presenting an unu-ual appearance of solidity and strength, so needful to

withstand the violence of the sea in north-westerly gales on the coast. Some idea
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mar be formed of this violence from the fact that it is not an uncommon occur-

rence during the winter to see the waves dash over the breakwater to a height of

from 20 to 28 feet above high water. The average number of labourers and me-

chanics employed in the quarries and on the railways is from 1,100 to 1,200. The

expenditure, up to the present time, including the purchase of land, has been up-

wards of £500,000 ; and it is calculated that by the time the works are completed,

including the enlargement of the harbour as before referred to, the total cost will

amount to upwards of £1,000,000. Already, the number of vessels resorting to

the harbour for shelter and refuge, is more than 3 r000 a-year. It is now intended

to employ a class of steam-packets for the Irish packet service of a size of upwards

of 400 feet in length, with a view to completing the passage between Holyhead and

Kingstown harbour in three hours and a half certain, so that the whole distance

between London and Dublin shall be accomplished by packet and rail in 11 hours.

The necessary arrangements by the railway companies, the City of Dublin Steam-

packet Company, and the Government, for the settlement of this important altera-

tion, are now nearly completed.

Kendall & Gent's Bevil-geared Tube Cutter.—At page 79 of our June

part we illustrated two modifications of tube cutter designed by these gentlemen,

and we now engrave a further modification in which bevilled gearing is introduced,

thereby rendering the tool a far more convenient instrument for certain cases. The
tube to be cut is held between two vice jaws, capable of symmetrical adjustment by

a right-and-left-threaded screw spindle. The cutter is carried by a casting which

revolves within a bush cast upon the frame. This revolving casting has a hevil wheel

or ring with bevil teeth fixed upon it, and is driven by a bevil pinion, carried on a

spindle passed through an appropriate bush in the framing, and fitted with a handle

externally. This arrangement admits of a pipe being ens at any distance from the

end, as the pipe can be passed quite clear through the machine, so as to project con-

siderably in both directions without interfering with or crossing the path of the

driving handle. The tool is fed down to the tube as the cutting goes on by the

action of a pin fixed to the framing, this pin, at each revolution of the cutter, causing

a slight movement of a pin-wheel on the end of a screw spindle, which adjusts the

cutter.

The Crystal Palace Water-Towers.—The water-towers at the Crystal

Palace are among the most extraordinary engineering works of the present day.

Some idea of their strength and magnitude may be formed from the fact, that each

has to support, at a height of nearly 300 feet above the ground, a body of water

of not less than 2000 tons weight, and that this vast mass of fluid is constantly

in motion, caused by the entry into the huge tank of the supply, and the rushing

out of the watere into the lower basins. The towers are polygonal in their con-

struction, and are 46 feet in diameter from centre to centre of the columns. They
are constructed, to a great extent, upon the same plan as the Crystal Palace,

namely, of a series of east-iron columns and girders; and the whole of the height

is divided into tiers or galleries, each of which, to the uppermost one, may be
reached by a winding staircase. The total height of the towers, from the first

floor or tier to the top of the chimney-cap, is 279 feet, being 77 feet more than
the entire height of the Monument of the fire of London, 107 feet higher than the
Nelson Column in Trafalgar Square, and 155 feet above that of the Duke of York
in Carlton Place. The tank on each tower supplies but one jet of water to the
lower series of fountains, but this is a jet. The pressure on the mouth of this jet

to the square inch is no less than 262 lbs., and the water rises, when undisturbed
by wind, to a height of 280 feet. When the tank of the water-tower is fall, the
total weight resting on the foundation of the tower is something alarming, espe-
cially when we consider that the soil is clayey, and the site upon the side of a
steep hill. The weight on the foundation is—water in tank, 2000 tons ; wrought-
iron in tower, 240 tons; cast-iron in tower, 638 tons; glass, timber, lead, &c,
200 tons : total weight of each tower, 3,078 tons. From the base of these towers
iron pipes are laid, conducting the water to all the fountains of the upper and
lower series. For this purpose, upwaHs of ten miles of iron pines are required.
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Through the smallest of these pipes a person could easily crawl ; the largest would

accommodate several in its huge diameter. All form a gigantic network, spread-

ing in every direction under the rich green turf and brilliant parterres of the

grounds round the Palace. A sum of money as large, we believe, as that expended

on the whole of the Crystal Palace and its internal decorations and works of art,

lias been expended in completing this magnificent system of water display. The
magnitude of the undertaking may be conceived from the circumstance, that when
all the fountains are in full operation, there are no leas than 11,788 jets playing

at once, through which 120,000 gallons of water pass per minute.

Alimentary Substances—French Exhibition—Extracts from Pro-
cessor Owen's Report.—The first section of objects in the Paris Exhibition,

collected under Class XL, consisted of " Flours, Meals, Starches, and their Deri-

vatives." In this section the United Kingdom had six exhibitors. Messrs. Buck
& Son, of Bradford and Bedale, Yorkshire, exhibited specimens of wheat flour

and oatmeal, both of which, and the latter more particularly, showed that fineness

and evenness of quality which obtained for the same exhibitors a prize medal in

1851. Not any of the London exhibitors who obtained prizes for various series

of flours in 1851, sent examples of their products to Paris, and consequently the

superiority of the French in this respect, which obtained for M. D'Arblay (ot

Corbeil, Seine, and Oise), the council medal in 1851, for his famous gruaux
wheat flour, remained undisturbed. In M. D'Arblay's establishments, the harder

kinds of wheat, chiefly Sardinian, Sicilian, and Russian, are ground ; and by means
of the adjusting process there applied, the grains are first ground high in the

mill ; the white middlings are then separated by coarse sieves, and reground low

in the mill ; finally, the flour is repeatedly passed through fine silk sieves. In the

manufacture of these sieves the French excel; and the superior fineness of the

French flour, so well adapted for pate's and the like culinary preparations, in great

measure depends upon that important part of the flour manufactory. By the

combination of the superior sieves with the gruaux principle of grinding, the wheat
flour may be made to contain more or less gluten in proportion to starch, and a

saving of the finest and most nutritive portion of the flour is effected. There was
no evidence in the British department of the Paris Exposition of any improvement
likely to render us less dependent upon France for the peculiarly fine kinds ot

flour, which continue to be extensively imported for the purpose of mixing with

and bettering our inferior flours. The gruaux principle of grinding is well worth the

attention of the Australian colonists; the hard wheats of that climate most resem-
bling those kinds of European wheat which M. D'Arblay finds best adapted for the

application of his principle of flour grinding. In regard to the specimens of "gram,"
or lentil meal, exhibited in the collection of the agricultural produce of Egypt, this

product of the decorticated seeds of the pulse, called, botanically, Ervum lens, has
been forced of late upon public attention in Great Britain (which it merits by
reason of its nutritive and refreshing qualities) under the name Erva-lenta ; and
the recognition of those qualities has led to the subsequent extensive adver-

tisement of a slightly modified material, under as slightly modified a name—viz
,

" Mevalenta" with the addition of the word, " Arabica: 11
Analysis of the latter

form shows that a small proportion of peasmeal, maizemeal, oatmeal, or barley-

meal, with about a hundredth part of common salt, is added to the " gram," or

lentil meal, which constitutes the chief basis of the Revcdenta Arabica of Barry,

as it does in a purer state the Ervaknta of Warton. Both kinds might be sold,

and their nature be better understood, under their proper name of " Lentil Meal ;"

but, in that case, the public, as my excellent colleague, M. Payen, has remarked,

might purchase it elsewhere, and at a cheaper rate, than from the rival advertisers

of the Ervalenta and Revalenta. There are two exhibitors of starches and starch

gums, or dextrine, in the United Kingdom, Messrs. Brown & Poison and Messrs.

Wotherspoon, both of Paisley. The excellence of the bleached starches of Messrs.

Brown consists in their being more completely soluble than usual; but there did

not appear to be any starch superior to that prepared from sago by Messrs. W.
Wotherspoon. Not any of the English rice-starch manufacturers who obtained

the prize-medal in 1851 competed in the Paris Exposition; but the French me-
dallists of 1851, Messrs. Steinbach, M. la Bleis, and M. Verou, showed that their

starches had lost none of the excellence for which they received rewards in 1851.
From the samples sent by other exhibitors in the Paris Exposition, the French at

present appear to excel in the art of preparing and modifying the starch principle

of the potato, so as to simulate the principle of the Maranta arundinacea, called,

under one form, "arrowroot," and under another or granular form, " tapioca;"

as also to simulate the starch principle of the Cycas circinalis, called l sago," and
that of certain Asiatic species of orchis, called " salep." It must be added, how-
ever, that the conscientious fabricators of these imitations vend them as " French "

or '^indigenous arrowroots, sagos," &c, and at a lower price than that for which
the genuine exotic article can be obtained. There are no examples in the United
Kingdom department of preserved vegetables comparable to those exhibited by
Chollet & Co., and prepared, like those, by combined pressure and desiccation,

according to the methods invented by the head gardener of the Imperial and Cen-
tral Society of Horticulture of France, and known in that country as the " Precede
Masson." A rapid desiccation of the most bulky and succulent vegetables is

effected by currents of hot air, regulated so as to avoid coagulation of the albumen,

or dissipation of the essential oils and other principles upon which depend the

savour and colour of the plants. The further diminution of bulk is effected by a

hydraulic press, by which the vegetables are reduced to about eight-tenths of their

natural size, and to about seven-eighths of their original weight. The vegetables

thus prepared are divided into angular plates of fixed dimensions corresponding to

one or more rations. In this state, when properly packed in dry casks or tanks,

as ship-biscuits are, all kinds of soft and succulent edible vegetables can be pre-

served for years, and are readily transportable by sea or land to any distance.

Previous to cooking, the tablets must be soaked, either in cold water for from six
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to eight hours, nr in warm water from four to six hours; whereupon the vege-

tables resume their original size, their shape, and more or less of their colour ; they

then need only to be cooked like fresh vegetables. The importance to the health

of ships' crews and troops, of a proportion of succulent or green vegetables being

combined with the salt—or otherwise preserved—meats, renders the discovery of

M. Masson, as perfected and carried out on a large scale by MM. Chollet & Co.,

of great importance to national victualling offices and commissariats. The same
exhibitors who obtained prize medals and honourable mention for preparations of

cocoa and chocolate in 1851, have contributed specimens of their skill in this line

to the Paris Exhibition ; and amongst these, Messrs. Fry & Co. retain their supe-

riority in regard to the variety of ingenious modifications of the nutritious parts of

the cocoa seed and nib (Theobromtt cacao). The economical and efficient form of

concentrated food exemplified in the American meat-biscuit of Gail Bordeu, exhi-

bited in the London Exhibition in 1851, has elicited no attempts in this country,

so far as the evidence of the Paris Exhibition goes, to succeed or surpass in similar

modes of preparing alimentary substances in this country. In France, however,

M. Beurmanu now manufactures a concentrated nutritive compound, under the

name of " biscuit-boeuf," which closely resembles the meat-biscuit of Texas.

This bibcuit-bceuf has attracted the attention of the French Commissariat Depart-

ment, as appeared by the certificate of General de Fecheres, inspector-general of

troops, of the General of brigade, Mylins, and of the officers of the 55th Regiment of

the line, appended to M. Beurmann's prospectus. The following is the sum of

what I have been able to learn relative to the preparation of the meat-biscnit :

—

The quarters of beef, immersed in a quantity of water sufficient to cover them, are

subjected to a long and slow ebullition. The liquid, after the fat has been

skimmed off, is evaporated to the consistence of sirup ; it is then incorporated with

fine wheaten flour, in quantity sufficient to give it a consistence capable of yielding

to the rolling-pin. When rolled out to the thickness of an ordinary ship-biscuit,

the cake is pricked and cut into the angular form best adapted for stowage; the

meat-biscuits are then baked in the oven, are thoroughly dried, and packed for

exportation. They can be eaten as biscuits in the dried state, and this is the great

value of them to the soldier when in the trench or on the march; but they afford

a more sapid and comforting kind of sustenance if they are broken up in about

twenty times their weight of water, and, with the addition of some salt or other

condiments, boiled for twenty-five or thirty minutes. An excellent and most nu-

tritious soup is thus readily obtained. Of the successful applications of human
ingenuity and skill to the concentration and conservation of nutritive substances,

as exemplified in the Paris Exposition, the dried vegetable tablets according to

the Precede' Masson, and the meat-biscuits of Gail Bordeu, appeared to me to best

deserve the attention of the Government in regard to improvements in the supply

of her Majesty's fleets and armies.

Journeaux' Grain-Drying Kiln.—Our engraving is a vertical section of this

patent kiln for drying wheat and other grain. The stove resembles a wide chimney

through which the heated gases from a small furnace are passed.

In this chimney or stove a set of wire cloth cases are arranged, and

the wheat or other grain is introduced into these cases at the top,

at the upper floor of a building for example. The grain gradually

descends through the cases, and is drawn off at the bottom, being

more and more dried as it descends, it as gradually meets with gases

less saturated with moisture from the grain through which they have

already passed. The grain is drawn off through a number of inclined

ducts, so as to pass equally from the sides, and from the central

por; ions of the cases. The gradual descent keeps the grain in constant

*- movement, and prevents scorching, and the grain dried by this kiln

is of a brighter and better colour when dried, without the bran being

rendered crisp or short. The patentee recommends that the wire

cases should npt be less than 27 feet long, whilst he prefers to have

them as long as possible.

Jeck's Lawn Sweeper.—A useful adjunct to the lawn mower,
which adds so much to the beauty of our grassy slopes, has been pro-

duced by Mr. Jeck of Trowse Lodge, Norwich, in the form of a grass

sweeper. This machine, which resembles the ordinary mower in

external appearance, is adapted for following either the rotatory

action grass cutter or the scythe, sweeping and gathering up the

fallen grass and depositing it in a receiver carried on the frame of

the apparatus, at an expense of one-sixth of the time and labour

usually involved in the process. The grass is

swept into a box of a capacity of about two
bushels, and the exertion required on the part

of the operator is hardly more than that in-

volved in moving an empty wheelbarrow. The
elevation of the grass is effected by a wire drum, which has fan blades within it.

The fans create a partial vaccuum within the drum, causing the grass to rise freely
from the ground, when it is immediately caught and thrown into the box by the
wire drum.

Diaphanie, ou 'Window Decoration.—"Diiphanie" is the name, culled
from the French, given to a mode of producing a factitious stained glass for the
decoration of windows. This process, which is certainly capable of producing very
beautiful effects, consists simply in the staining of a prepared material for trans-
ference to colourless glass, instead of actually staining the glass itself. Theoreti-
cally, the preparation of the ornamental layer resembles that which is followed in
printing in oil colours, but practically, the illusive effects obtained by it are far
more perfect. In oil colour printing it is all surface work; in diaphanie printing
absorption ensues. Beneath the delicate shades of colour in a landscape, it is easy
to detect the lithograph, but the rich deep masses of colour within the hard and

sharply defined lines peculiar to stained glass, completely hide the slightest mark;
thus, the majority of the designs show no traces whatever of the process, and it is

only where delicate gradations of colour occur, as in the faces and hands of figures,

that the first printing only—the outline—may be detected; and even these faint

marks are almost oblitered after the final coat of the diaphanie varnish is applied.

Beyond the mere similarity in the mode of printing, no comparision exists. The
colours used {Vitro-de-Couleurs) are qualified to stand the action of light without

injury. The designs are not printed on ordinary paper; the secret of preparing

the material used belongs to the inventor. It is a porous kind of paper impreg-

nated with a preparation that absorbs the colour within itself, and possesses

the quality, when in combination with the diaphanie varnish, of binding paper,

colour, and varnish into one hardened substance, permanent and brilliant in

colour. This is a simple, cheap, and certainly a most effective plan of obtaining

all the effect of stained glass.

Tyerman's Vehicle Umbrella Receptacle.—We engrave an inside ele-

vation and a transverse

vertical section of this
:

-3=em=
very useful patent recep- •£\\.\\. I

tacle of Mr. Frederick

Tyerman of Weymouth
Street, for the retention

of wet umbrellas in

omnibuses, railway car-

riages, and other vehicles.

The receptacle is simply

a commodious pocket, js

which is attached to the^r

inside of the carriage 1

dt>or, below the window. \

The bottom of this re- i

ceptacle can be opened

to recover or remove

anything that may have

accidentally fallen into

the inside. This con-

trivance will greatly in-

crease the comfort of

railway and omnibus

travellers in wet weather,

and the inventor sugges-

tively remarks that the

matter affects half a mil-

lion of passengers weekly

in London alone.

Funnel Fire-Lighter.—Mr. Newman, of Cannon-street-road, has suggested

a simple little contrivance for alleviating that serious domestic misery—fire-light-

ing. The arrangement is represented in our figure annexed. An arrangement of

fire-wood, which, besides being sufficient in quantity to light a coal-fire, should

secure a thorough draft of air through the coal to be

lighted, and at the same time admit of a considerable

lateral expansion of flame, appeared to the inventor

capable of supplying the conditions required by science

for lighting a fire with ease and certainty. These capa-

bilities were assumed to be combined in a hollow trun-

cated cone, having the means of transmitting flame

through its walls. The funnel fire-lighter was con-

structed to test this idea. Its success in practice has =

fully j ustitied its conception, and, with the most ordinary
*

amount of care, it is believed to be a never-failing fire-

lighter. It is composed at present of sticks of wood,

about five inches long, placed on end, and made to incline towards each other at

their upper ends, so as to form a cone or pyramid, without an apex ; and between

the lower ends of these sticks are placed shorter sticks or blocks, which separate

the longer sticks at the base of the cone, and give increased weight of material

where it is most wanted. In use, the article is placed in the midst of the fire-

place, with a plug of shavings in its upper aperture; and coals and cinders are

thrown on to it, so as to roll down its sides, and surround it. When the article is

to be lighted, the shavings are thrust down to the bottom, and lighted from beneath

the grate. This form of fire-lighter, besides its efficiency in lighting a fire, con-

centrates the flame which rises from the combustion of the wood, and causes it to

rise in a jet above the grate, making the fire available for cookery as soon as it is

lighted; and as the wood is enclosed by the coal to be lighted, it cannot throw out

sparks in front, which makes it especially safe when children are employed to light

fires.

Pocket Detector Microscope.—-A little instrument of the microscope kind

has been brought out by Mr. J. J. Solomon, for the examination of articles of food

and other matters suspected of adulteration. The recent chemical analyses, which

have been conducted at such vast trouble and expense by some of the best of our

commercial analyists, have told a very plain story as to the abominable adultera-

tions and quackish treatment every where pursued under the eyes of the consuming

public. Here then is a simple mechanical agent for placing a large amount of

detective power in the hands of the cheated mass. Mr. Solomon's instrument,

costing 6s., has a magnifying power of a hundred times in linear extent, and it is

so arranged that any one may operate with it satisfactorily. The difficulty that

strikes us in considering the putting such an instrument into the hands of the
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general Dublic, is that of a want of education as to the essential points of difference

Letween the pure and the adulterated article. A proper knowledge of the dis-

tinguishing feature of pure matters, can alone render a contrivance of this sort

thoroughly useful in domestic practice.

Craig's Railway Axle-Boxes and Springs.—At a recent meeting of

the Institution of Mechanical Engineers, Mr. Craig described certain serious

defects connected with ordinary railway axle-boxes and springs, and laid before

the meeting certairj improvements of his own doing away with such defects.

These improvements are illustrated in the accompanying engravings. The im-

proved axle-box, figs. 1 and 2, is cast in one piece to avoid all expensive fitting of

leather packing, bolts, nnts, &c. ; the mode of lubricating through the axle-box

seat, by means of holes, is dispensed with, and the lubrication is effected direct

through the gun-metal bearing. All expensive fitting of the bearing is avoided,

by casting an oblong hole in the axle-box seat, to receive a projection cast upon
the top of the bearing; these can then be put together as they come from the

foundry, a slight looseness being of .little consequence, since the projecting piece

completely prevents the possibility of the bearing turning on one side. This axle-

box is also much lighter than those of the ordinary construction, and all bolts and

nuts are dispensed with, excepting the two bolts that fasten the under keep. The
projection cast on the top of the bearing is made hollow, and passing through the

oblong hole in the seat of the axle-box into the grease-chamber above, supports

either the cap of the axle-box, as in fig. 1, or the under side of the spring itself, as

in fig. 3 ; and by this means is insured, not only the impossibility of the brass

turning, but also the perfect lubrication of the journal through the large aperture

in the projection, which brings the grease in direct communication with the journal,

so that a very small increase of temperature is sufficient to cause the perfect lubri-

cation of the journal. In this case the cast-iron of the axle-box is never required

to get hot in order to soften the grease, that being one of the chief causes of hot

journals. A further advantage obtained by the projecting piece on the top of the

bearing is, that the brass may be made of a shallow form, so that it will never

require its sides to be reduced to prevent them from clipping the journal. In the

grease covers, two plans are shown to suit different forms of springs. In the first,

shown in fig. 1, the cover clasps the top of the axle-box, and prevents the admis-

sion of grit, dust, £c, which cannot be too carefully excluded from the top of the

box ; it is cast with an oblong recess upon it, extending upwards, which receives

the grease above the level of the grease-chamber, and is fitted with a wooden plug

or plunger, secured by a chain to the waggon, in place of the ordinary iron cover

or slide ; the grease being thus introduced above the level of the grease-chamber,

insures the perfect lubrication of the whole bearing, being forced by the pressure

of the plunger into the recesses at the back of the brass. "With the ordinary axle-

boxes the ends of the journals nearest the wheels are frequently found quite dry

and cut, in consequence, as is generally supposed, of grit or dust being admitted

between the boss of the wheel aod the axle-box ; but this mainly arises from the

difficulty of securing a constant flow of grease through the inner grease-hole of the

axle-box and brass, the greaser being unable to reach that orifice to keep it clear.

There have now been sixty sets of the improved axle-boxes working in the most
efficient manner for the last eight months, over a long extent of railway in Lin-

colnshire, where the ballast is of an extremely light and sandy nature; showing
that the true remedy for hot journals is their more efficient lubrication. The
wooden plug or plunger being a non-conductor, serves to protect the grease from
the effect of the sun's heat during the summer. The second modification of im-
proved grease-cover, shown in figs. 2 and 3, is combined with an improved spring-

fixing ; a wronght-iron plate is employed about Tjths inch thick, and of sufficient

size to project over the axle-box top about £ inch all round ; an opening is made
in the plate to admit the grease, and two other openings to receive the ends of the

spring-clip, to which the plate is cottered. On the top of the plate is fixed a piece

of wood, about 1 inch thick, on which is screwed an oblong casting, similar to the

oblong recess in fig. 1, having a wooden plug, E, to fit the opening ; the advantage

of this arrangement is, that this portion of the grease-cover can be replaced when
broken, without having occasion to lift the waggon. The improved spring-fixing

consists cf a simple and cheap contrivance in combination with the axle-box ; a

piece of iron, J inch thick, and the same width as the spring, is simply bent over

the spring to form a clip, allowing the ends to project to form cotter-holes, and
to fit into the cover of the grease-chamber. Two cotters fasten the clip tightly to

the spring, and are cut so as to correspond with the length of the grease-chamber,

by which means they are prevented from getting loose. The cotters form the two
sides of an oblong recess on the under side of the cover, and receive between them a

projecting hollow piece on the top of the brass, as in fig. 2. A piece of wood or

india-rubber is inserted between the under side of the spring and the top of the

projection, to form a cushion for the spring. A modification of the improved
spring-fixing, for application to existing stock, is made by fixing two pieces of iron,

about 2 inches wide, and of the length of the width of the spring, and about |ths
inch thick, by means of the bolt through the centre of the spring ; on each side of

these pieces is fixed a welded hoop of iron, 1 inch by £ inch, (as a support for the

centre of the spring, in addition to the ordinary small rivet passing through the

spring,) and a corresponding recess is made on the cast-iron cover of the grease-

chamber. The fittings at the ends of the springs are improved by making the

shoes, figs. 4 and 5, to slide on a metal bed about § inch thick, and of sufficient

length to allow of the play of the spring with the sliding shoes attached. The
plate is fixed on the under side of the sole-bar, materially strengthening the waggon,
and the sliding shoes have grooved sides to secure them to the plate. The spring

is connected to the shoe by a bolt passing through the side cheeks of the shoe and
the spring eye, the object being to retain the spring attached to the waggon, when
the journals require examination, saving considerable expense and time in lifting.

The contract price for the lifting of waggons has been reduced 25 per cent, on all

those waggons fitted with the improved axle-boxes and spring-fixings. This may
at first sight appear an unimportant matter, but assuming each waggon requires

lifting twice a year, and that a railway company's stock consists of 10,000 waggons,

the saving in this item alone would amount to £500 per annum. The sliding shoe

maintains the perfect action of the spring ; its bearing surface is equal to 256
square inches for the whole waggon, which must necessarily reduce the wear and
tear of that portion of the waggon, when contrasted with the present mode of

spring-fixing, where the bearing surface amounts only to 64 square inches; as-

suming a loaded waggon to weigh 12 tons gross, in the former case the pressure

per square inch amounts to 105 lbs., and in the latter to 420 lbs. ; the action of

the waggon springs is in consequence so easy as to be almost equal to that of a

first-class carriage fitted with scroll-irons, if the same length of spring is used in

each. During the last six months, out of a stock of 4000 waggons fitted with

Fig. 5.

ordinary axle-boxes, on the Manchester, Sheffield, and Lincolnshire Railway, there

have been 81 hot journals, 70 brasses destroyed, and 28 journals rendered unfit

for use, involving great expense in repairs. A similar return from the East Lan-

cashire Railway, for the last eight months, out of a stock of 1600 waggons, gives

a total of 44 hot journals from brasses turning in their seats, 22 brasses destroyed,

and 3 journals rendered unfit for use, exclusive of spoiled axle-boxes. On the

contrary, with the waggons fitted with the improved axle-boxes and spring-fixings,

there has not been a single instance of a hot axle-box, although upwards of sixty

sets have been in daily use for the last eight months.

Institution of Mechanical Engineers at Glasgow.—It has long been

in contemplation to extend the direct practical sphere of the Institution of Me-
chanical Engineers to Scotland ; and we are glad to be able now to announce that

a meeting will really take place in Glasgow during the present month. 'Weekly

meetings— attended by many of the leading mechanical engineers, scientific men,

and manufacturers—have been held in that city for some time, for the arrangement

of the necessary preliminaries. As this is the first attempt of the kind in Scotland,

we beg to direct the special attention of our readers to it, in order that they may
lend their endeavours towards making the opening Scottish meeting nationally

important. Those who propose to bring subjects or papers before the meeting,

may address the local honorary secretaries, at 22 Dundas Street, Glasgow.

New Members op the Royal Society.—At the annual general meeting of

the Royal Society for the election of Fellows, held on the 5th instant—the Lord

Wrottesley, President, in the chair—the statutes regarding election having been

read, the votes of the Fellows present were collected, and the following gentlemen

out of thirty-nine candidates were declared duly elected:—J. H. Balfour, M.D.

;

E. W. Binney; Sir J. Bowring; Sir J. Fox Burgoyne, Bart. ; P. H. Gosse, R.

Harkness, C. H. Hawkins, M. J. Johnson, J. C. Moore, H. M. Noad, E. Potter.

Esqrs. ; Rev. T. R. Robinson, D.D. ; H. H. Salter, M.D. ; A. Smith, Esq.; Capt.

Thos. A. B. Spratt, R.N.

Captain Norton's Rifle Alarm Whistle.-—Captain Norton, who pursues

his gunnery experiments with unabated ardour, has tested his rifle alarm whistle-

by firing it from his four-pounder rifle cannon into the river, near to the Eosherville

landing-place. The shaft of the whistle was formed of sycamore, a foot in longth
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having three projections to fit into the corresponding three grooves of the gun, which

projections, partaking of the spiral turn, may be called the feathers of the bolt, and

its head of an empty cocoa-nut, having a square hole cut in it like a humming-top,

and fastened to the shaft by a light tube of brass. The length of shaft gave it

buoyancy, so that it floated on the water after rising from its plunge into it ; the

hum or whistle was distinctly heard by those standing at the gun during the time

of its flight to a distance of seven hundred yards. This whistle can be improved

by having it made of Queen's metal, and it may be formed with a duuble whistle.
' Platinum Porcelain Reflectors.—A novelty in gas reflectors has just

been introduced by Mr. Peake of the "Light House," Skinner street, London.

These reflectors, which are styled " Platinum Porcelain," are cheap—most bril-

liantly reflective—virtually imperishable—do not tarnish or become oxidized—are

nonconductors of heat, and can be properly cleaned by merely rubbing with a

leather. The examples which we have seen show that they can be made of any

size and shape, to suit etery purpose to which artificial light is applied.

Gausijde's Drilling Clip.—This simple and convenient instrument for the

use of gas and water companies is re-

presented in perspective elevation in

the accompanying engraving. It con-

sists of a T headed spindle, to which

are jointed two jaw-pieces, D, for taking

hold of the pipe, c, in which a hole is to

be drilled. The jaws are closed upon

the pipe by means of a screwed spindle, E,

ment at any point upon the spindle.

which works in a brass box or nut, H,

fitted to the jaw with a circular joint,

the other end of the screw-spindle

being similarly fitted to the other jaw,

so that the spindle bears completely

notwithstanding that the jaws may
be slightlyinclmed to each other. A
spring, i, opens thejawswhen released

by the screw. A head-piece, a, fixed

by a screw, B, is fitted upon the up-

right spindle of the instrument and

serves as an abutment for the ratchet

drilling brace, being capable of adjust-

With this instrument the perforation of pipes

~a.

for the attachment of smaller tubes can be effected with great ease and precision.

Law Reports of Patent Cases.

Millstones: Bovill v. Keyworth and Another.—The plaintiff in this

action, G. H. Bovill, is the well-known grinding-mill engineer in Abchurch-lane,

London ; and he sued the defendants, Messrs. Keyworth & Co., millers at Lincoln,

to recover damages for the infringement of a patent granted to the plaintiff in June,

1849, for certain improvements in the manufacture of wheat and other grain into

meal and flour. The principal defence was, that the plaintiff's invention was not

new, it being nothing more than an addition to Gordon's patent of 1844, of an

exhausting apparatus, which had been in use in connection with Gordon's patent

before the year 1840, when the plaintiff's patent was taken out. It appeared by

the evidence that, in the old method of grinding corn, a considerable amount of

heat was generated by the friction of the two millstones upon each other under a

heavy pressure. The flour became heated and deteriorated, and it was also neces-

sary to debiy for some time the process of " dressing." The object, then, was to

preserve the quality of the flour, and also to expedite the " dressing" process.

This was effected by a patent taken out by the plaintiff in 1846, whereby a blast

or current of cold air was made to pass between the stones. This blew out the

flour, and cooled it at the same time. The apparatus, however, had a great defect,

for it greatly increased the quantity of the " stive," or light floating particles of

flour. This increased to such a degree, that the health of the workmen suffered,

and the invention was to a great extent deprived of its utility, though it was still

used. But in the year 1849 the plaintiff took out his present patent, which con-

sisted of an exhausting apparatus, adapted to the blast apparatus of the patent of

1S4G. By this exhausting apparatus the " stive," or floating dust, was collected

in a chamber, and there sifted. The current of air passing between the millstones

brought the " stive" along with it into the chamber. The air was then drawn

through the walls of the chamber, consisting of a line woollen substance, and left

the " stive" behind it in the chamber, where it settled and was collected. The
improvement thus introduced was at once appreciated, and adopted in several large

establishments ; and, according to the evidence, it was equal to an addition of Is.

to the value of every barrel of flour. The defendants, who were large millers at

Lincoln, adopted the plaintiff's patent, and for several years they paid him £1,700
a year for his license to use it. But they had given notice to discontinue it, and

had since used an apparatus made by Mr. Gordon, the machinist, of Stockport,

which the plaintiff now contended was an infringement of his patent of 1849. It

appeared that in the year 1844, two years before the plaintiff's first patent,

Gordon had taken out a patent for introducing a blast of cold air between the

millstones; and, according to the defendant's contention, they had done no more

than use Gordon's patent, with the addition of an exhausting apparatus, which

they contended was not the subject of a patent at all, it having been in common
use at the end of the year 1848, more than a year before the plaintiff's specifica-

tion was enrolled. The defendants called Mr. Muir, of the Tradeston MilN,

Glasgow, and he stated that, in the year 1848, he had seen an exhausting appa-

ratus in a mill at Altona, in Denmark, and that he immediately introduced it into

the Tradeston Mills in the same year, in conjunction with Gordon's apparatus.

By the month of November, 1848, the apparatus, which was in principle the same
as the plaintiff's, and identical with that made by Gordon for the defendants, was
in full operation at the Tradeston Mills. According to the witness's statement, it

was in common use there long before the plaintiff's patent, though it was after-

wards discontinued. This was the first part of the defendants' case. The second

was this:—The plaintiff had stated that he made the discovery which he patented

in 1849, while endeavouring to cure the defect of his first apparatus, fitted up at

the mills of Mr. Dives, at Wandsworth. This was denied by the defendants; who
said the discovery was not made by the plaintiff, but by Mr. Dives's foreman.

This was positively contradicted by the plaintiff', who said he made the discovery

himself, and constructed and sent the apparatus to Mr. Dives, and that Mr. Dives

had for several years since paid £2000 a-year for the use of the plaintiffs patent.

Lord Campbell, in summing up the evidence, said there were three questions for

the jury :—First, whether the plaintiff was the original inventor ; secondly, whether

the invention was known and in use before the plaintiff's patent in 1849; and
thirdly, whether there had been any infringement by the defendant. With respect

to the first point, his Lordship thought the jury could hardly think the discovery

was made by Mr. Dives's roan, who was assisting the plaintiff in his experiments,

especially as Mr. Dives had agreed to pay the plaintiff £2000 a-year for the use

of the patent. The main question would be, whether the invention had been in

common use in Mr. Muir's mill, at Glasgow, before the month of June, 1849, the

date of the plaintiffs patent. If it was, the House of Lords had decided that use

in Scotland was the same as in England ; and if it was in successful use at Glasgow,

the plaintiff's patent could not stand. But if it had been tried by Mr. Muir
merely as an experiment, and had failed and been abandoned on that account, it

would not affect the patent of another who brought the invention to a useful result.

His Lordship then read two letters, written by Mr. Muir to Mr. Gordon, dated

February, 1849, and which referred to the system then in operation in the Trades-

ton Mills, wliich Mr. Muir had become acquainted with at Altona. His Lordship

observed that, if Mr. Muir had brought the invention into successful operation, as

he stated he had done, it was somewhat strange that he should have abandoned its

use, and still more that he should afterwards have negotiated with the plaintiff for

a license to use his patent. His Lordship then called the attention of the jury to

the evidence to establish the infringement, and concluded by leaving those three

questions to their consideration. The jury returned a verdict for the plaintiff.

—

Damages, £1,239. lis. 8d. Two points were, however, reserved for the consi-

deration of the Court, and these will, in due course, be set down for argument.

Caissons: Bush v. Fox.—The plaintiff obtained a patent for improvements in

the means of, and the apparatus for, working under water. After describing a cais-

son of iron divided into compartments, and the method of using this apparatus, the

specification claimed a certain mode of constructing the interior of a caisson, to be

used in excavating and laying foundations under water. In an action for an in-

fringement of this patent, the defendant proved the existence of a previous patent

granted to Lord Cochrane, for a caisson, stated by the witnesses to be substantially

the same as Bush's, but intended to be employed in mining operations. In both

cases water was to be removed by means of air in a state of compression. It was

argued on the part of the plaintiff, that the purposes of the two patents being dis-

tinct, the novelty of his invention was not destroyed by Lord Cochrane's, although

the caissons might be similar in all material respects; but the Judge told the jury

that, if they believed the evidence as to the substantial identity of the two caissons,

then the invention was not an invention of any manner of new manufacture, and

they must find a verdict for the defendant. Whereupon the jury returned a verdict

accordingly, inasmuch as the plaintiff's specification claimed the construction of the

caisson itself. The Court of Exchequer Chamber, after argument, decided that

the Judge's direction was correct. In considering this case, it must be noticed

that the plaintiff claimed as his invention " the mode of constructing the interior

of a caisson, in such a manner that the workpeople may be supplied with com-

pressed air, and be able to raise the materials excavated, and to make or construct

foundations and buildings as above described." Now, whatever may be the law as

to the validity of a patent for a new application of an old machine, it was clear

that the plaintiff did not restrict his claim to the new application, but had claimed

the invention of that which had been previously invented for another purpose. It

was upon this ground that the Court held the patent bad. (See Macrory's Patent

Cases, 167.) The plaintiff being dissatisfied with the judgment of the Court of

Exchequer Chamber, carried the case to the House of Lords, where he argued

that it was a question of fact for the jury, and not a question of law for the Judge,

whether the invention described in the plaintiff's specification was the working or

making of any manner of new manufacture. A question was submitted to the

Judges who had been summoned for the occasion, to this effect :—" Looking at the

record, was the direction of the Lord Chief Baron correct in point of law? Tbe

Judges being unanimously of opinion that such direction was correct, the Lord

Chancellor (June 24th) said that such was bis opinion also, and that there was no

foundation for the writ of error. The judgment of the court below was conse-

quently affirmed.

Toy Furniture : Smith v. Heale.—This action was tried at Westminster on

the 25th of June last. The plaintiff, Miss Smith, is a lady who, previously to the

Great Exhibition of 1851, made a model villa, called Tudor Villa, which was com-

pletely furnished with toy furniture, as an example of English domestic comfort, for

the admiration of foreigners. The manufacture of the toy furniture led her to impsove
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upon it, and she ultimately discovered that this country made no toys, except wax-

dolls, and that £500,000 was annually expended abroad in toys for English children.

It struck her that it would be a good thing to perfect her manufacture of toy fur-

niture, which she hoped to get the ragged schools to patronize, and out of the pro-

ceeds assist to support themselves. She accordingly improved her toy furniture,

making the frames of card, the legs of bonnet wire, and, covering the whole with

looking-glass frame-maker's composition, moulded these toys into exceedingly ele-

gant and durable mimic furniture. She was advised this was a valuable invention.

She took out a patent for it in 1S53, and succeeded iu getting it introduced as a

manufacture for the boys and girls at the ragged schools, she teaching the children

the art, and receiving some remuneration for this. The ladies who manage those

schools not taking an interest in the manufacture, or not understanding it, Miss

Smith was not satisfied, and by accident got introduced to the defendant, who is a

banister, and who, from benevolent motives, established an institution in Russell

Street, London, which he called "The Ladies' Guild," the object of which was to

give employment to women, and by the proceeds of their industry to support the

institution. The capital to start it was lent by various individuals, himself among
them, and 5 per cent, interest on the capital was deducted from the produce of the

labour of the members of the institution, together with the other expenses, before

appropriating the residue of sales to the objects of the institution. The defendant

was manager and a director. Miss Smith offered her patent to him to be worked

by the institution, for girls and women to manufacture the toys, which were sold

at the Soho Baziar, asking £250 down, and £50 a year for the duration of the

patent, or for 12 years. The defendant, assenting to the value cf the patent,

offered her 5 per cent, on the produce and £50 a year, and to pay £50 fees to

keep up the patent, and implored her to accept these terms, considering the bene-

volence of his objects. Miss Smith agreed to these propositions, and a draught of

an assignment of the patent was drawn up by the defendant, but never executed.

The defendant then manufactured the toys at his institution for about fifteen

months, selling, according to his own account, only £140 worth, and then gave up

his ** Ladies' Guild," but still carried on the manufacture of the toys in Devonshire

Street. He, however, never paid Miss Smith any percentage, nor the £50 fees

necessary to keep up the patents, and declined to pay the sum agreed upon to her,

now setting np that the invention was not new. To support this plea a looking-

glass frame-maker was called, who proved that in 1851 he made, to the order of

a gentleman named Ovens, a diminitive console table and glass, to the best of his

recollection, in a manner similar to the toys of Miss Smith. On the other side,

there was the evidence of the patent agent, who declared his belief that the inven-

tion was entirely new in principle. A verdict was returned for the plaintiff, with

£75 damages. QDoCV ' \$$ ** '

Smith f. DAjinsox & Wilson.—Ruling Ornamental Figures.—This

was an action for infringement in the Inner Division of the Court of Session, in

Edinburgh, in which William Smith the well-known wooden box and ornamental

button maker of Mauchline, Ayrshire, was the plaintiff, and Messrs. Davidson &
Wilson, of the same place, were defendants. The plaintiff is the patentee of an

ingenious invention for ruling coloured lines, for the purpose of producing " tartan"

and other ornamental figures—as the ornamentation for the boxes, buttons, and

other articles made at the Mauchline works—the special improvement made by him
being the adjustment and use of a series of pens " actuated simultaneously or in

concert, each pen producing a separate repeat or portion of a repeat of the pat-

tern." This is instead of having but one pen with a continuously repeating series

of adjusting actions, as hitherto practised in such work. The defendants had

made and used machinery of a similar kind, and the issues before the Scotch

Court were:—"1. Whether, on or about the 1st day of February, 1854, the pur-

suer obtained letters patent, under the Great Seal of the United Kingdom, bearing

date the 14th day of November, 1853, for an invention therein described as ' im-

provements in ruling ornamental figures,' and did thereafter duly file a specification,

describing the nature of the said invention, and the manner in which the same was

to be performed? 2. Whether, during the years 1854 and 1855, or part thereof,

and during the currency of the said letters patent, the defenders did, by themselves

and others, wrongfully, and in contravention of the said letters patent, use improve-

ments in ruling ornamental figures substantially the same with the improvements

described in the said specification, to the loss, injury, and damage of the pursuer ?"

The issues for the defenders were:— "1. Whether the improvements mentioned in

the said letters patent and specifications are not the original invention of the

pursuer? 2. Whether improvements substantially the same as those mentioned

in the said letters patent and specifications were known and used within the

United Kingdom prior to the date of the said letters patent ?" The damages
claimed were £650. The jury returned a special verdict, in which they found

for the pursuer on the first issue and first alternative issue. On the second issue

they found that the defenders had, in 1854 and 1855, used improvements for

ruling ornamental figures which were substantially the same as those described

in the letters patent of the pursuer ; but, on the question whether these improve-

ments by the defenders were wrongfully and in contravention of the letters patent

of the pursuer, the jury left it to the Court to determine as a matter of law, and to

enter up a verdict for the pursuer or defenders ; and in the event of the verdict

being entered for the pursuer, the damages were assessed at Is.

Longmaii/s Patkn'T ALKALI.—This was an application made to the Judicial

Committee of Privy Council on the 19th inst., before Mr. Pemberton Leigh, Sir

Edward Ryan, Sir John Pattison, and Sir Wm. H. Maule, for the prolongation of

a patent granted to Mr. William Longmaid in October, 1842. The invention

consisted in treating ores and minerals containing sulphur with such proportions

of common salt that the cres were deprived of their sulphur, or nearly so, and the

metallic products resulting from such process were rendered more suitable for sub-

sequent proee-ises for obtaining the metals therefrom, while at the same time the

act of so treating them produced much larger quantities of sulphate of soda than

had heretofore been obtained. The ores and minerals selected were particularly

mundics, or iron pyrites, copper, lead, tin, and zinc. A transfer was made of the

patent to the Plymouth Alkali Company, Mr. Longmaid retaining three 12th

shares. Licenses were granted by the patentees to the St. Helen's Patent Alkali

Company and to Messrs. Allen of Newcastle, on the payment of certain royalties.

The extension of the patent was opposed by the licensees. On the part of the

patentees it was said that by this process sulphate of soda could be produced at a

coast of less than one-half the ordinary mode of manufacture, and that if it were

universally adopted there would be a saving to the community of £268,000 per

annum. On behalf of the licensees it was alleged, on the contrary, that the sul-

phate of soda produced by the patented process was not cheaper than by the ordi-

nary method, while it was inferior in quality; that there was neither novelty nor

utility in the invention ; that the St. Helen's Company had lost upwards of

£30,000 in working the patent, and Messrs. Allen £4500 in the manufacture, in

addition to which they had expended £13,000 on the plant- It was admitted,

however, that if the royalties ceased, which, of course, would be the case on the

termination of the patent, further efforts would be made to carry on the works.

A great number of scientific and other gentlemen were examined in support of the

statements of the respective parties. Sir W. H. Maule, in delivering the judgment
of their lordships, said they were of opinion that there was some merit in the in-

vention, hut they were far from satisfied as to its utility. It was the duty of the

applicant to substantiate that fact. He had not done so, and therefore their lord-

ships could not recommend the extension of the patent.—June, 1856.

Beattie v. the London, Brighton, and South Coast Railway.—
The plaintiff in this action obtained a patent, dated 16th December, 1S39, for

improvements in locomotive engines and carriages, chairs, and wheels, for use on

railways, and certain machinery for use in the construction of parts of such inven-

tion. It was alleged that the London, Brighton, &c, Railway Company had in-

fringed that portion of the plaintiff's patent which relates to a lathe to be used in

the construction of improved railway wheels, whereby two wheels could be bored

and turned simultaneously. It was not until two years after the patent had

expired that the plaintiff brought his action, and he thereby sought to recover

royalties similar in amount to those he had obtained from persons who had taken

licenses from him. Pleas had been filed denying the novelty of the invention,

and the fact of infringement; but the jury, on the trial before Lord Campbell,

found for the plaintiff on all the points, and gave him as damages the amount
which he had usually charged as a royalty—namely, ten per cent, upon the cost

of the machine. It was stated that the plaintiff intended to sue all the railway

companies in England for an infringement of his patent.

PROVISIONAL PROTECTIONS FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

(§?"* When the city or town is not mentioned, London is to be understood.

Recorded March 22.

689, Charles Carey, 32 Union-grove, Wandsworth-road—An improvement in omnibuses.

Ee.corded March 29.

768. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris—Certain improvements
in machinery for sweeping streets and other ways.—(Communication.)

Recorded April 23.

969. Isaac Myers and George Myers, Rotherham—An improved fire-lighter.

Recorded April 25.

997. Robert Lakin, Stretford, Lancashire, and John Thomson, Edward G. Fitton, and
Frederick A. Fitton, Manchester—Improvements in or applicable to certain

machines for preparing and spinning cotton and other fibrous substances, somu
of which improvements relating to apparatus for lubricating, and to the con-

struction of Btuds, are also applicable to machinery for other purposes.

Recorded May 13.

1123. Alexander Parkes, Birmingham—Improvements in the use of collodion in photo-

graphy.

Recorded May 14.

1135. William Pollock, Paisley—Improvements in the treatment or manufacture of orna-

mental fabrics of the lappet class.

1140. Alphonse Meillet, Paris, and 4 South-street, Finsbury—An improved artificial

stone for grinding, sharpening, and polishing.

1145. William Evans, Sherston, Malmesbury, Wiltshire—An improved description of

plough.

Recorded May 15.

1149. James Y. Simpson, Edinburgh, and Wyville Thomson, Belfast—Improvements in

the manufacture or production of lubricating oil from a new material.

1151. Robert Foulds and William Bracewell, Barnoldswick, near Colne, Lancashire-
Certain improvements in power-looms constructed on what is called the " loose

reed " principle.

Recorded May 16.

1160. Joseph Martin, Liverpool—Improvements in machinery for draining or partially

drying certain descriptions of wheat and other grain.

Recorded May 21.

1199. Robert Pemberton, Hildenborough, Tonbridge, Kent— Improvements in barrel

organs.
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Recorded May 22.

1224. Charles Barreswil, Paris—Improvements in gas-meters.

Recorded May 23.

1236. John Gedge, 4 Wellington-street South, Strand—Improvements in the means of

adjusting the parts of ladies' dresses called "crinolines" and " sousjupes."—

(Communication.)

Recorded May 28.

1277. Oldham "Whittaker and Cyrus Waltwork, Hurst, near Ashton-under-Line—Im-
provements in weaving figured fabrics.

Recorded June 2.

1297. Henry Cartwvight, Dean, Broseley, Shropshire—Improvements in the application

of steam-cocks to steam-engines, and in working such engines thereby.

1299. Gustavus Gidley, 14 Clinger-street, Hoxton, and William Christopher, 2 Oak Villa,

Pinner—Invention for reducing the bottle or imported india-rubber to a trans-

parent liquid state, eo that it may be used as a transparent varnish or solution

for mixing with colours.

1307. Delia Avery, Essex-street—Improvements in the construction of bonnets and other

coverings for the head.

1312. George H. Cottam and Henry R. Cottam, St. Pancras Iron Works, Old St. Pancras-

road—An improvement in the manufacture of iron hurdles.

Recorded June 3.

1318. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in oil-cans

employed in lubricating machinery.—(Communication from Joseph F. Berendorf,

Paris.)

1319. Walter G. Whitehead and Frederick A. Harwood, Birmingham—A new or improved
candlestick.

1320. Jean J. Lebaillif, Falaise, France—Improvements in beating, cleaning, napping,

and dressing cotton, wool, flax, tow, and other similar fibrous substances, and
stuffs or woollen cloths.

1321. Raymond Fletcher, Derby, and Edwin Fletcher, Monk Bretton, Yorkshire—Im-
provements in sweeping chimneys or other flues.

1322. Montague R. Leverson, 12 St. Helen's-place—Improvements in tackle-blocks.

—

(Communication.)
1323. Frangois A. Verdeil, Paris—Improvements in obtaining a particular green colour-

ing matter from artichokes and thistles.

Recorded June 4.

1324. Joseph Briggs, Fleet-street— Improvements in blocks and bricks for building.

1325. Thomas Morris, Bunney, Nottinghamshire—An improved trap for beetles and other
insects.

1326. Frederick A. Gatty, Accrington, Lancashire—Invention of an instrument to be
used in lighting and holding matches or vesta lights.

1327. Adam Bullough, Blackburn, Lancashire—Improvements in the mode or method of

leasing warps.
1328. William Potts, Handsworth, Staffordshire — Improvements in sepulchral monu-

ments.
1329. Reuben B. Wigley, Birmingham— A new or improved method of attaching handles

to coffins.

1330. Edward Hatton, Birmingham—Improvements in the manufacture of plain and
ornamental metallic tubes.

1331. Duncan Morrison, Bordesley Works, Birmingham—Improvements in the manu-
facture of metallic bedsteads, and other articles to sit or recline on.

1332. Charles L. Marie, 46 Leadenhall-street— Improvements in preserving animal and
vegetable substances suitable for food.

1333. Duncan Morrison, Bordesley Works, Birmingham—Improvements in the manufac-
ture of articles from malleable cast-iron.

1334. John Christophers, Heavitree, Devonshire—Improvements in knives and forks,

whose handles are not metallic.

1335. Richard A. Brooman, 166 Fleet-street—Improvements in plating glass to render it

reflective.— (Communication.)
1336. William Smith, 82 Margaretstree t, Cavendish-square—Improvements in appara-

tus for regulating the supply of air to furnaces.

1337. Alexandre L. Gihon and Andre" Frohlich, Paris, and 4 South-street, Finsbury—
Certain improvements in economising fuel in the treatment of metals.

Recorded June 6.

1338. John Betts, Strand—Improvements in the preparation or manufacture of artificial

spheres.

1339. John Norris, Birmingham—An improvement or improvements in the manufacture
of the cutting tools employed in nail-making machines.— (Communication.)

1340. Jules Le Breton, 18 King's Arms-yard, Coleman-street—Invention of a photo-gas
or apparatus, with air draughts of hot oxygen when applied to oil lamps, with
wicks for lighting and heating.—(Communication.)

1341. Andrew E. Brae, Leeds—Improvements in apparatus for communicating signals

from one part of a railway train to another.

1342. Archibald Sinclair, Birmingham—An improvement or improvements in wrought-
iron pins for railway-chair fastenings.

1343. William W. Hewitson, Headingley, near Leeds, and William H. Bartholomew, 15
Brunswick-terrace, Leeds—Improvements in the construction of the furnaces or
fiie-boxes of tubular steam boilers.

Recorded June 6.

1345. Duncan Lang, Greenock—Improvements in obtaining and applying motive power.
1346. Joseph Robinson, younger, Hyde, Cheshire— Improvements in railway chairs, or

in means for securing rails thereto.
1347. Charles Beyer, Gorton, near Manchester—Improvements in locomotive engines.
134S. Robert Harlow, Stockport—Improvements in the construction of water-closets, and

in valves or taps for water-closets and other purposes.
1349. James Sommerville, Glasgow—Improvements in weaving.
1350. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris— Improvements in

machinery for extracting fibrous and other products from vegetable substances.
(Communication.)

1351. John Jukes, Dame-street, Islington—Improvements in the furnaces of locomotive
boilers.

1352. Thomas Chambers, jun., Colkirk, Fakenham, Norfolkshire— Improvements in
agricultural drills.

1353. Peter Armand le Comte de Fontaine-Moreau, Paris, and 4 South-street, Finsbury
—Certain improvements in heating water for steam boilers.—(Communication.)

1354. Alfred V. Newton, 66 Chancery-lane—Certain improvements in rotary engines.—
(Communication.)

1355. Paul Ellison, St. Helen's, Lancashire—Improvements in furnaces, and the mode of

working the same, for the manufacture of black ash or crude soda.

Recorded June 7.

1356. Adam Stamm, Buenos Ayres, South America—Improvements in presses for pack-
ing, parts of which improvements are also applicable to other presses.

1357. Alfred V. Newton, 66 Chancery-lane—An improved furnace for heating soldering
irons.—(Communication.)

1358. William E. Wiley, Birmingham—Improvements in the manufacture of metallic
pens and penholders.

1359. William D. Ruck, Toppings-wharf, and Victor Touche, 14 Rathbone-place, Oxford-
street— Improvements in the manufacture of paper from fibres not hitherto ap-
plied to such purpose.

1360. Samuel Dyer, Bristol—Improvements in reefing, furling, and setting the sails of
ships and vessels, also for protecting such sails from wet, and other abuses
caused by ropes and rigging.

Recorded June 9.

1361. Alexander Robertson, Dublin—An improved inkstand.
1362. Joseph B. Howell, Sheffield—Improvements in the manufacture of cast-steel tyres

for railway locomotive engine and carriage wheels.
1363. Charles W. Siemens, 7 John-street, Adelphi—Improvements in engines wherein

superheated steam is used.

1364. William Field and Edward Jeffreys, Shrewsbury—Improvements in machinery for

sowing seed, and for distributing manure.
1365. Robert Ferrier, Jedburgh—Improvements in machinery or apparatus for sweeping

and cleansing roads and streets.

1366. James HoUUn, Manchester—Certain improvements in machinery or apparatus for

washing rags, which said improvements are also applicable for washing other
materials.

1367. James Holdin, Manchester—Certain improvements in machinery or apparatus for

bowking, bleaching, dyeing, and washing textile fabrics or materials.

1368. John H. Johnson, 47 Lincoln's-Inn-Fields and Glasgow—Improvements in the con-
struction of rails for railways, and in the mode of securing the ends of rails for

railways,—(Communication.)
1369. John Ellis, Heckmondwike, Yorkshire — Improvements in the manufacture of

muriate of ammonia and carbonate of ammonia, and in converting certain ingre-

dients employed therein into an artificial manure.
1370. Benjamin Smith and William Kalthoff, Gemiind, near Cologne, Prussia—Improve-

ments in economising fuel in the locomotive and other steam-engines.
1372. Richard A, Biooman, 1G6 Fleet-street—Improvements in ladies' wearing apparel.—

(Communication.)

Recorded June 10.

1373. Thomas Skaife, Greenwich—Invention of spring-folding camera shutters, for the
more speedy and convenient mode of taking photographic pictures than has been
hitherto adopted.

1374. Henry Wagner, Everitt-street, Russell-square—Improvements in beds and mat-
tresses, and in similar articles of bedding.

1375. Richard A. Brooman, 166 Fleet-street—Improvements in printing shawls and other
fabrics, and in the machinery employed therein.—(Communication.)

1376. William Brookes, 73 Chancery-lane—Improvements in the treatment of corn.

—

(Communication.)
1377. Carlo Pietroni, London-wall—Improvements in printing on cloth and other fabrics

—(Communication.)
1378. Perceval M. Parsons, Duke-street, Adelphi—Certain improvements in the perma-

nent way of railways.

1379. Charles R. Cheshire and Joseph Betteley, Liverpool—Improvements in the manu-
facture of anchors.

1380. Armand E. Preux, Paris—Invention of warming railway and other vehicles.

1381. Alfred V. Newton, 66 Chancery-lane—An improvement in projectiles for ordnance.
—(Communication.)

1382. William Wilson, Newcastle-upon-Tyne—Improvements in machinery for pulling

the hair from coney and other skins.—(Partly a communication.)

Recorded June 11.

1383. Henry B. James, Derby— Improvements in moulding metallic castings.

1384. William H. Westwood, Thomas Wright, and Edward Wright, Queen's-cross,

Dudley—An improved stop or regulating valve.

13S5. William Bayliss, Birmingham—A new or improved manufacture of ornamental
metallic tubes.

1383. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow— Improvements in the
manufacture of safety paper.—(Communication from Victor Courboulay, Paris.)

1387. James Combe, Belfast—Improvements in machinery for carding and roving tow
and other fibrous^ubstances, part of which improvements is applicable for trans-

mitting motion in other mechanism.
1388. Alfred V. Newton, 66 Chancery-lane—Improvements in breech-loading fire-arms.

—(Communication.)

Recorded June 12.

1389. Richard A. Brooman, 166 Fleet-street—Improvements in the manufacture of spoons,

forks, and other similar articles, and in the machinery employed.—(Communi-
cation.)

1390. James Eives, 17 Cornhill—Improved machinery for extracting oil from oleaginous
seeds.—(Communication.)

1391. Philip W. Hardwick, Gibson-square—An improved manufacture of tickets for rait-

way and other uses.

1392. Philip Unwin and John Unwin, 124 Rockinghara-street, Sheffield—Improvements
in the manufacture of pen and pocket knives.

1393. Daniel Spill, Stepney-green—Improvements in purifying spirits of tar or coal tar

naphtha.
1394. James Fairclough, Liverpool—An improved expander and contractor for dining

tables.

1395. John Stenhouse, 15 Upper Barnsbury-street, Islington—Improvements in the pre-

paration of a decolourising material, suitable for the treatment of acid, alkaline,

and neutral solutions.

1396. Charles J. Lewsey, Albion-terrace, Commercial-road East—Improvements in sugar-

cane mills.

1397. George L. Stott, St. George's, Gloucestershire—Improvements in purifying gas.

Recorded June 13.

1398. Thomas Cowburn, Manchester—Improvements in valves for reducing the pressure

of steam or other liquids or fluids.

1399. William Massey, Manchester—Improvements in looms for weaving.

1400. Constant J. Dumery, Paris—Improvements in machinery to be used for manufac-
turing slmes and boots.

1401. William R. Whitmore, Cambridge-terrace, Clapham-road—Improvements in multi-

tubular steam boilers.

1402. William Mason, Pembroke-dock—An improved rowlock for boats.
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1403. John Le Chappelain, 42 New Bridge-street, Elackfriars—Improvements in machi-
nery for bending sheet-iron into corrugated forms for constructing beams.—(Com-
munication.)

1404. Servans De Jong, 17 New Hampstead-road—Improvements in warming and venti-
lating apartments and buildings.

1405. William Jacot, Molyneux-place, Water-street, Liverpool—Improvements in fire-

arms.—(Communication.)
1406. Peter Armand le Comte de Fontaine-Moreau, Paris, and 4 South-street, Finsbury

—Certain improvements in shipbuilding.— (Communication.)

Recorded June 14.

1407. Hyppolirte Mege, Paris—Improvements in the manufacture of bread.

140S. Joseph Banett and Joseph G. Bunett, Deptford—Improvements in the manufacture
of sash-bars, columns, and mouldings, for building and decorative purposes.

1409. Jean E. Mechard, Annecy, Piedmont—Improvements in printing or dyeing skeins,
tissues, or textile fabrics of cotton, wool, flax, and other fibrous substances.

—

(Communication.)
1411. Peter Armand le Comte de Fontaine-Moreau, Paris, and 4 South-street, Finsbury

—Certain improvements in metallic packing for stuffing-boxes and pistous.

—

(Communication.)
1412. Etienne A. Aublet, Paris—Improvements in rotary engines.
1413. William Wright, Forth-street, Newcastle-on-Tyne—Improvements in the manu-

facture of articles of glass and plastic materials by means of pressure.
1414. William Seed, Preston—Certain improvements in " Lap Machines," or apparatus

used in the preparation of cotton and other fibrous substances for spinning.
1415. Edward Lindner, New York, U.S.—Improvements in breech-loading fire-arms.

Recorded June 16.

1416. Joseph Sutcliffe and James Leech, Rochdale—Improvements in machinery or
apparatus for opening, cleaning, and preparing cotton, wool, and other fibrous
substances.

1417. Charles Desnos, Bedford-street, Strand—Improvements in furnaces for consuming
smoke.—(Communication.)

141S. Edouard Goerin, Paris—Invention of a self-acting apparatus for working railway
brakes.

1419. William H. Barlow, Derby, and William H. Woodhouse, Parliament-street,
Westminster—Improvements in connecting and securing the ends of rails of
railways.

1420. James B. Mannix, Westminster—Invention of a method of applying locomotive
power to the working of inclines.—(Communication.)

1421. William Turner, Tunnicliffe, near Rochdale, George Hulme, 4 George-street, Roch-
dale, and Henry Blackburn, Milnrow, near Rochdale—Improvements in con-
densing and other carding engines, billies and mules for carding) slubbing, and
spinning woollen, cotton, or other fibrous substances.

JRecorded June 17.

1422. John Gedge, 4 Weliington-street South, Strand—Improvements in building mate-
rials.—(Communication.)

1423. John Gedge, 4 Wellington-street South , Strand—An improved pump reservoir, and
apparatus for measuring liquids.—(Communication.)

1424. Joseph Davis, Birmingham—A new and improved method of manufacturing the
small coke, commonly called breezes, which said method of manufacture econo-
mises heat, and effects the suppression or partial suppression of smoke.

1425. Henry Holland, Birmingham—Improvements in the manufacture of umbrellas and
parasols.

1426. John Sadler, Josiah Green, and Thomas Davis, Birmingham—Improvements in
the manufacture of hinges.

1427. Arthur G. Baylis, Redditch, Worcestershire—An improvement or improvements
in needles.

1428. James Eives, 17 Comhill—An improved dynamometer.—(Communication.)
1429. John H. Johnson, 47 Lin coin' s-inn-fields, and Glasgow—Improvements in the treat-

ment of sugar canes, and in the apparatus employed therein.—(Communication
from Titus Lespes, Martinique.)

1430. Frederick C. Bakewell, 6 Haverstock-terrace, Hampstead—Improvements in per-
cussion bomb shells.—(Communication.)

1431. William Beynton, High-street, Bilston, Staffordshire—Improvements in rolling
rails for railways.

1432. Alexandre Depai, 53 Rue de Bercy, Paris—Improvements in brakes for railways.
1433. Christopher Nickels, Albany-road. Surrey, and James Hobson, Leicester—An

improvement in weaving when jacquard or other ornamenting apparatus is

employed.

Recorded June 18.

1434. Raymond Leopold de Berenger, Enfield—Improvement in nosebags.
1435. Thomas Barton, Padiham, near Burnley—Improvements in machinery or apparatus

for sizing and dressing warps, yarns, or threads.
1436. Walter H. Tucker, Fleet-street—Improvements in locks and latches.
1437. Matthew A. Muir and James M' IIwham, Glasgow—Improvements in looms for

weaving.
1438. Charles Clifford, of the Temple—Improvements in boat-lashings, and in blocks and

apparatus used for raising and lowering boats and other articles.
1440. Caleb P. Sharpley, Chapel-street, Stockwell—Improvements in paddle-wheels for

propelling vessels.

Recorded June 19.

1441.

1442.

1443.

1444.

1445.

1446.

1447.

1448.

1449.

1451.

1452.

1453.

1455.

George Tillett, CIapham—Improvements in bedsteads.
William Hunt, Tonge, near Middleton, Lancashire—Certain improvements in

machinery or apparatus for polishing and finishing yarns or threads.
Francis G. Spilsbnry, Chaudfontaine, Belgium, aud 56 Stones-end, Southwark

—

Invention of making soda and alum.
Guilford L. Molesworth, 13 Beaufort-buildingH, Strand— An improved pendent

child's cot.

Theodore Schwarts, New York, U.S., now of 67 Gracechnrch-street—An improved
brick. »

George Pye, Ipswich—An improvement in preparing silk.
William Mills, 2 Lower Craven-place, Kentish-town—Improvements in piano-

fortes.

William Parsons, 18 Pratt-street, Old Lambeth—Improvements in washing and
bleaching woven fabrics.

Jacinto D. Damazio, Lisbon, Portugal—Invention of a new process of making
illuminating and heating gas by a double distillation without retort—(Com-
munication.)

Recorded June 20.

Edward H. C. Monckton, 77 Chancery-lane—Improvements in pianofortes.
John T. Pitman, 67 Gracechurch-street—A new method of using f he electric current

or currents for telegraphic and other purposes.—(Communication.)
James Bn.llongh, Accrington, Lancashire—Improvements in looms.
Jonathan Hagne, Ashton-nnder-Lyne—Improvements in machinery or apparatus

for manufactnring band3 or cord;; for driving machinery and other purposes.

1456. Michael T. Crofton, Leeds—Invention of an apparatus for inking stamps used by
bankers and others.

1457. Henry Pigott, Glasgow—Improvements in hats and other coverings for the head.
1458. Stopford T. Jones, Royal Circus-street, Greenwich, and Josiah Harris, Dolgelly,

Merionethshire—Invention of an amalgamating machine to extract gold and
silver, and to separate iron from crushed mineral ores in water.

Recorded June 21.

1459. Joseph B. Howell, Sheffield—Improvements in the manufacture of cast-steel tyres.
1460. Emile Ventre, Paris—Improved carton or box for keeping papers or other articles,

1461. George Davies, 1 Searle-street, Lincoln's-iun—Improvements in apparatus for
measuring and indicating the leakage of vessels.—(Communication.)

1462. Elias R. Handcock, Dublin, and Lower Belgrave-street, Westminster— Certain
improvements in mechanism connected with engines to be worked by steam or
other motive power.

1463. William A. Gilbee, 4 South-street, Finsbury, and Paris—Improvements in loco-
motion on railroads, part of which improvements are also applicable to ordinary
roads.—(Communication.)

1464. Charles Minne and Amaud Colson, Brussels—Improvements in making bread.

Recorded June 23.

1465. William V. Miller, Portsmouth—Improvements in propelling vessels.
1466. Jean C. L. Lacroix, Heutregivillc (Maine), France—Invention of filthing and

shaving the merino, plain satin, and muslin of wool.
1467. James Johnson and William Blackwell, Ashton-under-Lyne— Certain improve-

ments in self-acting mules for spinning.
1468. Goldsworthy Gurney, Bude, Cornwall—Certain improvements for warming and

moistening air.

1469. Robert Roger, Stockton, Durham—Improvements in machinery employed for the
cultivation of land.

1470. James A. Longbridge, 17 Flndyer-street, Westminster—Improvements in obtaining
and applying motive power for the conveyance of minerals, pumping, and other
purposes in mines in which motive power is required.

1471. George Riley, 1 The Grove, St. Mary, Lambeth—An improved refrigerator for
cooling brewers' and distillers' worts.

1472. John Miller, Drogheda—Improvements in furnaces for more effectually consuming
the smoke, and economising the fuel employed therein.

1473. Henry H. Vivian, Bernhardt G. Herrmann, and William Morgan, all of Haford
Works, Swansea—Improvements in the manufacture of copper, and in obtaining
gold and silver from the ores employed in such manufacture.

1474. George Dyson, Tudhoe Iron Works, near Ferry Hill, Durham—Improvements in
the manufacture of iron.

1475. Isaac Atkin and Marmaduke Miller, Nottingham—Improvements in machinery for

sewing lace and other fabrics.

1476. Charles Mills, 8 High-street, Camden-town—An improvement in the hammer-rails
of pianofortes.

Recorded June 24.

1477. Edwin Hardon and Joseph Henry, Stockport—Improvements in looms for weaving,
and in machinery for communicating motion to looms and other machines.

1478. John Taylor, Hackney-road—An improved vessel for containing chemicals for the
generation of disinfecting gases.

1479. John Saxby, Brighton, Sussex—Invention of a mode of working simultaneously the
points and signals of railways at junctions, to prevent accidents.

1480. David Davies, Wigmore-street, Cavendish-square—Improvements in wheel tyres.
1481. Joseph Harrison, Blackburn, and Christopher Gelderd, Lowmoor, Clitheroe, Lan-

caster—Improvements in machines for warping and sizeing, or otherwise pre-
paring yarns or threads for weaving.

1483. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in railway
brakes.—(Communication from Jetn B, M. A. Cochot, Paris.)

14S4. Leonard Bower, Birmingham—An improvement or improvements in the manufac-
ture of holts, rivets, spikes, screw blanks, nuts for screws, and washers.

1485. Samuel S. Robson, 45 West-street, Gateshead—Improvements in railway and other
carriage brakes.

1486. Abraham Pope, Edgware-road—Improvements in the manufacture of steel.

1487. Jules E. Lafond, Belleville, near Paris, and 4 South-street, Fiusbury—Improvements
in lighting.

1488. Alfred V. Newton, 66 Chancery-lane— An improved construction of life-boat.

—

(Communication.)

Recorded June 25.

1489. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris — Improvements in
engraving glass and crystals.—(Communication.)

1490. Henrich L. Buff, Fitzroy-square, and Frederick Versmann, Forest-place, Kingsland-
road—An improvement in purifying and softening water.

1491. Michael Allen, 39 Cavendish-grove, Wandsworth-road, Surrey—An improvement
in arranging and working the slide valves of steam-engines.

1492. Alexander Keiller, Dundee—Improvements in the manufacture of articles of con-
fectionery.

1493. George A. Bates, Wigan, Lancashire—Improvements in apparatus for the preven-
tion of accidents in ascending and descending shafts of mines.

1494. John Rohead, Glasgow—Improvements in hats and other coverings for the head.
1495. Robert W. Chandler, Bow, Middlesex, and Thomas Oliver, Hatfield, Hertfordshire

—Improvements in engines employed for agricultural purposes.
1496. Theofilo Scbeller, Waedenschweyl, Switzerland—Certain improvements in obtain-

ing and applying motive power.
1497. Jules H. E. Mareschal, Paris—Improvements in hydraulic presses.
1498. James Piatt and John Whitehead, Oldham— Improvements in machinery or

apparatus for making bricks.
1499. James Kenyon and Richard Kenyon, Bury, Lancashire—An improved fabric to be

used in printing and other similar purposes, and a method of joining or connect-
ing the ends of the same.

1500. Louis Cornides, Trafalgar-square, Charing-cross—Improvements in ornamenting
metal, wood, leather, textile fabrics, and other substances.

Recorded June 26.

1501. Gustavo Durrich, Stuttgart, Wurtemberg, and Chancery-lane—Improvements in
gas burners.—(Communication.)

1502. John Gratrix, Preston, and Alfred Knigh*', Birmingham—Improvements in appa-
ratus for registering a permanent record of the speed of steam or other engines,
which apparatus is also applicable to watchmen's registers, and other similar pu-
poses.

1503. Henry Waller,Lickhill,near Calne, Wiltshire—Improvements applicable to vessels
used in the manufacture of cheese.

1505. David Macdonald, Glasgow—Improvements in printing textile fabrics and other
surfaces.

1506. John Portus, Morpeth, New South Wales—Improvements in wheeled carriages.
1507. James Aikman, Paisley—Improvements in the treatment, cleansing, or finishing of

textile fabrics.
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1508. Francois J. L. Malezieux, Paris—Certain improvements in the preparation of peat,

and in the manufacture of the same into fuel, charcoal, and gas.—(Communica-

tion.)

1509. Joseph J. Foot, Spital-square—Improvements in weaving narrow fabrics.—(Com-
munication.)

1510. Basilio Scariano and Raphael Paul de Villamil, Paris—Improvements in apparatus

for measuring and setting out the forms of garments.
1511. William Hudson, Burnley, and Christopher Catlow, Clithero, Lancashire—Certain

improvements in looms for weaving.

Recorded June 27.

1513. Andrew Shanks, Robert-street, Adelphi—Certain improvements in machines for

drilling, boring, and cutting metals.

1514. Charles A, Preller, Lant-street—Improvements in unhairing and preparing skins,

and in tanning.—{Partly a communication.)

1515. John H. Johnson, 47 Lincoln's-Inn-Fieldsand Glasgow—Improvements in the pro-

duction of carbonate of barytes.— (Communication from Etienne P. T. T. Montluc

and Louis J. Gauthier, Paris.

1516. Donald Bethune Cambridge-terrace, Hyde-park—Certain improvements in appara-

tus for separating the more fluid particles from the more solid of various bodies.

1517. Edward Buinaud, Moudon, Switzerland—An improvement in the manufacture of

firearms.
Recorded June 28.

1518. George H. Ormerod, Newchurch, Lancashire—Improvements in machinery for

brushing and cleaning cotton fabrics.

1519. Egward Brown, Sheffield—Improvements in the casting of sailors' and other pocket

knive bandies, and scales.

1520. George White, Laurence Pountney-lane, Cannon-street—An improved poultice.—

(Communication.)
1521. Eugenio Vincenzi, Turin—improvement in Jacquard machines.

1522. Bevan G. Sloper, Kentish-town—Improvements in freezing, refrigerating, and
cooling, and in the machinery employed therein.

1523. Robert Reid, Glasgow—Improvements in the treatment or preparation of oils to be

used for lubricating.

1524. Edwin Travis, Oldham, and Joseph L. Casartelli, Manchester—Certain improve-

ments in machinery or apparatus for testing or acertaining the lubricating

quality of oils or other unctuous substances.

1525. William M'Adam, Glasgow—Improvements in the manufacture of articles of clay

and such like piastic subs'ances.—(Partly a communication.)

1526. Charles A. Messager-Abit, Paris and South-street, Finsbury—Certain improve-

ments in the treatment of fibrous substances.

1527. Auguste E. L. B llford, Bedford-street, Strand—Improvements in drying, burning,

and cooling, bricks, tiles, and other ceramic substances.—(Communication)

1528. Richard Orrell, John Cteminson, and William Barraclough, Low Moor, Bradford

—Improvements in steam boilers for preventing explosion thereof.

1529. Thomas F. Henley, Bromley, Middlesex—An improved process for obtaining ar-

rack or spirit from rice or other grain.

Recorded June 30.

1530. Jamuel J. Goode, Aston, near Birmingham—Improvements in gas stoves, and the

application of the same to the ventilation of buildings.

1531. Ebcnezer Rogers, Abercarn, Monmouthshire, and Herbert Mackworth, Clifton.

Gloucestershire—Improvements in cooking, and in apparatus for that purpose.

—(Partly a communication.)

1532. Alfred V. Newton, 66 Chancery-lane—An improved safety pocket for coats and
other garments.—(Communication.)

1533. Henry Brown, Nelson-square, and Job Bartlett, Little Guildford-street— Invention

for the construction of an iron easy arm-chair bedstead.

1534. Cornelius Moriarty, Nelson-street, Greenwich—Improvements in the construction

of tube brushes used in cleaning the tubes of marine, locomotive, and all kinds

of multitubular boilers.

Recorded July 1.

1635. William II. Ludford, Fred worth, Gloucestershire—Improvements in the manufac-
ture of brooms and brushes.

1536. Charles W. Gondhart, Woodlands, Middlesex—Improvements in bars or gratings

for the security of buildings and other property.

1537. Frederick G. Sander, Poole, Dorsetshire—Improvements in the manufacture of

ornamental floor and other tiles, bricks, slabs, and other similar articles.

1538. Alfred Wild, Windsor—Improvements in the manufacture of boots and shoes.

1539. John C. Haddan, Cannon-row—Improvements in the manufacture of projectiles,

and in firing or discharging them from cannon.

1510. James A. Longridge, 17 Fludyer-street, Westminster—Improvements in the appli-

cation of mechanical power to ploughing, and other field operations of agriculture.

1541. David G. Hope and William A. Fairbairn, Manchester—Certain improvements in

steam engines.
1512. John L. Davies, jun., and John Broadbent, Manchester—Certain improvements in

umbrellas and parasols.

1543. George Harvey and Alexander Harvey, jun., Glasgow—Improvements in ma-
chinei y or apparatus for boring and drilling.

1544. Alfred V. Newton, 66 Chancery-lane—An improved construction of door-lock.—

(Communication )

1545. George T. Bousfield, Sussex-place, Loughborough-road—Improvements in propel-

ling and steering vessels when the force of water is used.—(Communication.)
1546. George E. Dering, Lockleys, Herts—Improvements in galvanic batteries.

1547. John Hay, Leith, and James Hay, Berwickshire—Improvements in the production

of pearl barley.

1548. Matthew H. Loam, Nottingham—Improvements in meters for measuring water and
other fluids.

Recorded July 2.

1649. John H. Johnson, Lincoln's-Inu-Fields and Glasgow—Improvements in the manu-
facture of cast-steel. -(Communication from James Jackson & Son, St. Seurin,

France.
1550. Joseph H. V. Hengel, Anvers, Belgium, and 4 South-street, Finsbury—Improve-

ments in apparatus for raising and lowering bodies in mines.
1551. Patrick Heyns, Poplar, Middlesex—Improvements in axle-boxes, and wheels for

carriages.

1552. James Fleming, jun., Newlands Fields, Renfrewshire—Improvements in bleaching,
washing, cleansing, and preparing textile iabrics and materials.

1553. William F. Spittle, Birmingham—An improvement or improvements in braiding
or plaiting machinery.

1554. Edwin Green, Birmingham—Improvements in the manufacture of buttons.
1555. William Humber,9 Dowgate-bill—Improvements in the permanent way of railways.
1556. Alfred Nourisson, Paris—Improvements in drying and burning bricks and other

articles of clay.

1557. Thomas E. Marais, Orne. France—Improvements in railway signals.
1558. John Williamson and James C. Stevenson, South Shields— Improvements in

evaporating saline solutions.

1559.

15G0.

1561.

1562.

1563.

1664.

1565.

1566.

1567.

1568.

1569.

1570.

1572.

1573.

157(1.

1577.

1578.

1579.

15WI.

1581.

1582.

1583.

15S4.

1585.

1586.

1591.

1592.

1593.

1594.

1595.

1596.

1597.

1598.

1599.

William H. Hubbard, Hemus-terrace, King's-road—Improvements in the manu-
facture of articles for lighting domestic and other fires.

William H. Burnett, Margaret-street—Improvements in electric telegraphs, and
in apparatuses employed therein.

Alfred V. Newton, Chancery-lane—Improvements in air engines.—(Communica-
tion.)

Alfred V. Newton, 66 Chancery-lane— Certain improvements in machinery for

manufacturing rope or cordage.— (Communication.)

Recorded July 3.

John Pendlebury, Crumpsall, Lancashire—Improvements in machinery or appara-
tus for bleaching or cleansing textile fabrics or materials.

Joseph Ewing, Cirencester, Gloucestershire—A new or improved portable recep-
tacle for urine and other human secretions.

John C. H. Peirce, Upper North-place, Grey's-inn-road—Improvements in glass
chandeliers, lustres, and other such means used in lighting.

David Curwood, Grocers'-h all-court—Improvements in horse rakes, which improved
rakes may also be rendered applicable for scarifying land.

Joseph Brown, 71 Leadenhall-street—Certain improvements in hats and caps.

Recorded July 4.

Hilton Greaves, Oldham—Improvements in looms for weaving.
Edwin G. Bradford, Torquay, Devonshire—An improved rudder.
Thomas Chandler, 58 Paradise-street, Rotherhithe —Invention of a lever cask stand,
Robert L. Howard, 85 Whitecross-street—Improvements in valves for regulating

the flow of fluids.

John H. Johnson, 47 Lincoln' s-inn-fi elds, and Glasgow—Improvements in machi-
nery or apparatus for cleaning and carding cotton and other fibrous substances.
—(Communication from Georges A. Risler, Cernay, France.)

Louis Cornides, 4 Trafalgar-square, Charing-cross—Improvements in cementing
and uniting together plain or ornamented surfaces of glass, or in uniting surfaces
of glass to surfaces of metal or other material.

Recorded July 5.

Edwin Travis, Oldham, and Joseph L. Casartelli, Manchester—Certain improve-
ments in steam-engines.

Jens Foss, Manchester—Improvements in machinerv for cutting and sawing.
Joseph Adshead, Manchester—A new application of a known material to be used

as a substitute for plastering, painting, papering, white-washing, and colouring.
Joseph Lewtas and John Humphreys, younger, Manchester—Improvements in

apparatus for holding and releasing cords, chains, bands, or bars.
James A. Manning, Inner Temple—Improvements in the manufacture or produc-

tion of manure.
Paul C. J. Leonce de Combettes, Lyons, France—An improved steam-engine.
Jean M. Letestu, Paris—Certain Improvements in extracting liquids and solid

or pasty matters.
Thomas Smith, Bredfield, Suffolk—Improvements in horse rakes.
Lorenzo Blackstone, Lawrence-lane—Improvements in the manufacture of corks

and bungs.—(Communication.)

Recorded July 7.

Frederick J. Pillirfer, Hatfield-street, Blackfriars-road—Improvements in clasps or
fastenings for waistbands and other descriptions of bands or straps.

Robert Millward, Patricroft, near Manchester—An improved instrument which
may he used as a screw key or guage.

Robert Shaw, Portlaw, Waterford—Improvements in obtaining pressure applicable
to machinery for preparing and spinning cotton and other fibrous materials, aud
other purposes.

George Sampson, Bradford—Improvements in finishing fabrics.

William C. Cambridge, Bristol—An improvement in the construction of press
wheel rollers and clod crushers.

Henry Smith, Brierly Hill Iron Works, near Dudley—An improvement or im-
provements in the manufacture of barrows.

James Horsfall, Birmingnam—An improvement or improvements in the manu-
facture of wire rope.

William Laing, Denny, Stirlingshire—Improvements in stretching and breadthen-
ing woven fabrics.

Paul C. J. Leonce de Combettes, Lyon, France—Certain improvements in rotary
steam-engines.

Edward C. Healey, Sidmouth-lodge, Old Brompton, and Edward E. Allen, Strand—
An improvement in preparing for use veneers, paper, and other fabrics or sheets
made of fibres.

Henry B. Condy, Battersea—Improvements in defecating or purifying acetic acid
and other solutions, also in disinfecting rooms and other places, and in preserving
wood.

John H. Noone, Peter-street, Bishopsgate—Improvements in apparatus for retard-

ing and stopping carriages on railways.

fl3?" Information as to any of these applications, and their progress, may be had on appli-

cation to the Editor of this Journal.

DESIGNS FOR ARTICLES OF UTILITY.

June 19th.

23d,

27th

July 3d,

9th,

Registered from June 19th to July 9th.

Fowler & Fry, Bristol,—" Improved plough."
Thomas J. Shingleton, Bermondsey,— " Carlton glove fastening."
Jane G. Webber, 11 Charter-house-street,—" The double vest, or
two vests in one."

30th, 3853 Burnev & Bellamy, Millwall,—" Design for an air-tight bread-tank
lid."

— 3854 Burney and Bellamy, Millwall,—" Design for an air-tight regulating
delivery-spout for iron wheat-tank."

Simcox, Pemberton, & Sons, Birmingham,—" Sash Fastening."
Tucker & Son, 190 Strand,—" Indian tent lamp and packing-case."

3850
3851
3S52

3855
3856

TO READERS AND CORRESPONDENTS.

A. P., Addingham.—The " Compass callipers" are not yet in the hands of makers.
Any handy mechanic could make them.

P. O. B.—It is the use of steam internally which is the essence of the invention. We
shall have something more to say on the subject very shortly.

H. Y.—The late date of arrival compels us to delay this until next month. We will

take care that the subject comes before the party named.
R. N.—We have prepared this for next month.
Steam Saw-Mill.—A correspondent is in want of a plan for a steam saw-mill, showing

the most approved and simple benches, and the best mode of driving the saws, and con-

necting the driving-wheel with the engine.
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POINTS IN PATENT LAW : NOVELTY.

£y the Authors of the Patentee's Manual.

Some of the decisions seem to conflict with others in this branch of

patent law, and it will require a good deal of acute discrimination on the

part of those who have to advise patentees as to the novelty of their in-

ventions, to distinguish the line which separates what is patentable from

what is not patentable. For example, in the case of Kay v. Marshall

(2 W. P. C, 34-84), it appeared that Kay had procured a patent for new

and improved machinery for preparing and spinning flax, and the inven-

tion was declared in the specification to consist of new machinery for

macerating flax previous to drawing and spinning it, which is called pre-

paring it ; and also for improved machinery for spinning the same after

having been so prepared. If the patent had been confined to the new

machinery for macerating, it was allowed that it would have been per-

fectly good ; but, as to the second part of the invention, it appeared

that the improved machinery was nothing more than the placing of

certain portions of a machine well known and in common use within two

inches and a half of each other, instead of at a greater distance. It was

shown that the distances between the parts in question had not been

fixed in previous machines, but had been varied according to circum-

stances ; and, further, that the reach used in cotton spinning had actually

been less than two inches and a half. It was held by the Court of Com-

mon Pleas, that the adoption of a particular distance, viz., two inches

and a half, under these circumstances, did not constitute such an invention

as would support a patent. "Suppose "—said Tindal, C. J., on delivering

judgment—" suppose a patent to have been first obtained for some entirely

new method, either chemical or mechanical, of reducing the fibres of

flax to a short staple, we think that a second patent could not be

taken out for an improved mode of machinery in spinning flax which

consisted of nothing more than the spinning of short staple of flax

by a spinning machine of a reach of a given length, not less than that

already in use for the spinning of cotton, the effect of which would be to

prevent the first patentee from working his invention with the old ma-

chine at the proper reach." Or, as Lord Cottenham put it in the House

of Lord3, if the plaintiff (Kay) has a right to tell the rest of the world

that they shall not use the common spinning machine with rollers at two

and a half inches distance, then the existence of the patent deprives all

the rest of the world of the right of using the ordinary spinning machine

in the form in which they had a right to use it before the patent was

granted. Nevertheless, in this very case, Lord Cottenham laid down the

proposition, that if Kay had discovered any means of using the machine

(!. €., the ordinary spinning machine) which the world had not known

before, the benefit of that he had a right to secure to himself by means of

a patent ; but if this mode of using the spinning machine was known

hefore, then he could not deprive them of having the benefit of that

which they enjoyed before.

The reader will see how nearly such a proposition conflicts with the

ca3es which follow.

In an action brought by the assignee of a patent for improvements in

separating the fibres of cocoa-nut husks, for an alleged infringement, it

was shown that the principal part of the invention consisted in passing

the split husks between crushing rollers, and that, for some time previous

to the date of the patent, similar rollers had been employed in treating

hemp. Lord Campbell, who presided at the trial, told the jury that the

use of the crushing rollers having been thus anticipated, no claim for

their application to the crushing of cocoa-nut husks would hold good.

—

Hyde v. Trerd, Newton's London Journal, vol. 45, p. 135.

So, in the case of the Queen v. Cutler* it was held by two judges

on different occasions, that the mere application of a known article

No. 102.—Vol IX.

" Macrory'a Pat. Ca., 121, 138.

to a new use, the mode of application not being new, but having

been previously used in applying analogous articles to the same pur-

pose, cannot be made the subject of a patent. In this case the patent

was for improvements in the construction of the tubular flues of steam

boilers. The specification claimed the application of iron tubes coated

with copper or brass to this purpose. This kind of tube was not

new ; nor was there any novelty in the way the patentee applied the

tubes in the formation of flues, uncovered tubes having been previously

used in a similar way.

On the trial at nisi prius of Bush v. Fox* it appeared that the inven-

tion, for an infringement of which the action was brought, consisted in

the new application of a machine previously known and applied to

another purpose. " I think that an invention (said Pollock, C. B., to the

jury) must be a production of something that can be used or sold, or made

use of for some purpose, or some method which results in something of

the same sort. And I think that a man cannot, if he has applied—sup-

posing this to be a new application —an old invention, or part of an old

invention, to a new purpose, obtain a patent for such an invention. Both

the plaintiff and the other witness say that the invention consists in the

application and not in the novelty of the thing itself— in other words,

that the only novelty is in the application of the apparatus. I think

that a pateut cannot be taken out for such an application. If a man

were to take out a patent for a telescope to be used to make observations

on land, I do not think any one could say, ' I will take out another

patent for that telescope to be used for making observations on the

sea.' " When the legal points raised at the trial were argued in the

Exchequer chamber, Maule, J., said—" Assuming that the machine itself

is old, the learned judge held that a mere new application is not a new

manufacture, and therefore not the subject of a patent; and my present

opinion is that, on the evidence, he was right in so directing the jury."f

The case having been taken to the House of Lords (see P. M. X, vol. ix.,

p. 136), it was there decided that the judge who tried the case had

rightly decided as to the invention not being a patentable one.

Action for an infringement of plaintiff's patent for a method of paving

streets with blocks in the form of two solid rhombs placed one in front

of the other in opposite directions, so that each side of a block was

bevilled botli inwards and outwards. The defendant used blocks, each

consisting of a single solid rhomb, and then fastened two together by

pins, so that two of the defendant's blocks thus fastened exactly resem-

bled one of the plaintiff's blocks. This was the infringement complained

of. The defendant at the trial put in the specification of au expired

patent, obtained by one M'Arthy, for a pavement in which each block

had two bevils inwards and two outwards on the same side. If M'Arthy's

block were cut into two, it would make two blocks similar to the plain-

tiff's ; if cut into four, it would make four blocks similar to the defen-

dant's. Both judge and jury thought that, under these circumstances,

the plaintiff's invention was destitute of novelty. The plaintiff asserted

that the defendant had infringed his patent by cutting his block into

two. Granting this to be an infringement, the defendant showed that

the plaintiff, in forming his block, had only cut M'Arthy's block into

two. The plaintiff, in support of his own patent, was bound to con-

tend that M'Arthy's invention and his own were distinct ; but then it

followed that his own and the defendant's were likewise distinct, in

which case there was no infringement.^

On the trial of Muntz v. Foster (2 W. P. C, 103-108), Tindal, C. J.,

said to the jury, with reference to the issue as to the novelty of the inven-

tion—"Hook upon the invention to consist in this, that Muntz has by

an experiment ascertained that a certain mixture of the alloy of zinc with

copper will have the effect of producing a better sheathing, by reason

and by means of its oxydating just in sufficient quantities— that is, not too

* Macrory's Fat. Ca., 164. f Macrory's Pat. Ca., 175.

t Macnanara v. Hulse, 2 W. P. C, 128.
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much—so as to wear away and impair the sheathing and render the

vessel unsafe, but enough, at the same time, to keep by its wearing the

bottom of the vessel clean from those impurities which before attached

to it. That I consider to be the meaning of the patent, and the object

with which it was taken out. And I cannot think, that if it was shown

(as possibly it might be) that sheets had been made of metal before, in

the same proportion which he had pointed out—that if this hidden virtue

or quality had not been discovered or ascertained, and consequently the

application never made, I cannot think the patent will fail on that ground.

I look upon it that there is as much merit in discovering the hidden

and concealed virtue of a compound alloy of metal, as there would he in

discovering an unknown quality which a natural earth or stone possessed.

We know, by the cases that have been determined, that where such un-

known qualities have, from the result of experiments, been applied to

useful purposes of life, that such application has been considered as the

ground and the proper ground of a patent; and therefore, when I come

to that part of the case in which they seek to show this is not so, he-

cause these metal plates have been invented before—that is, persons have

used them before—in my judgment it will not go far enough, unless

they can show there has been some application of them before to this

very useful purpose. . . . I do not think that the circumstance of

showing that the combination of these two materials in a metal plate will of

itself destroy this patent, when no attention at the time was paid to the pur-

pose for which this patent was taken out, and it was made merely in the

ordinary course of inciters of metals for the various and ordinary purposes

of life. I do not think that the circumstance of showing, that in the long

time that has passed before us in the different, and, I may say, infinitely

varying combinations that must have been made for the various purposes

for which brass and other metal was manufactured for ordinary aud

common purposes of life—to call a workman to show that on some

occasion or occasions he had combined them in those proportions for

another and different purpose ; it does not appear to me that such destroys

the patent."

One mode of contesting the novelty of an invention is by showing

that there has been a public user of it ; and then it follows, that what the

public has once obtained possession of cannot afterwards be taken from

it. The question of public user arose in the case of Heath v. Smith (2

W. P. C, 2G8). The patent was one out of which much litigation has

arisen. The invention claimed was an improved method of making cast-

steel, by fusing carbonate of manganese along with common iron or

steel. The pleadings in an action for an infringement of this patent

having raised the question of the novelty of the invention, it was proved

at the trial that five manufacturers of steel had used substantially the

process patented by the plaintiff before the date of his patent, not by

way of experiment, but in the way of their trade, and to the extent of

hundreds of tons. Two of the manufacturers had kept the process a

secret. The other three had openly practised it ; hut it had not become

generally known, and the trade was not made acquainted with it until

the plaintiff took out his patent. It was held, after argument by the

Court of Queen's Bench, that there had been a public use of the process,

and that the patent was therefore invalid. One of the judges pointed

out this consequence of an opposite decision, that a man who made a dis-

covery would be obliged to take out a patent for it in order to free him-

self from liability to action in the event of another man making the same
discovery and procuring a patent.

The process adopted by the five manufacturers was to place iron,

-manganese, and carbon in a crucible. The application of heat, according

to the scientific witnesses, made first a carburet of manganese, and then

made that substance unite with the iron. Now the Court of Exchequer
chamber had previously held that this process was an infringement of

the patent, the specification of which claimed " the use of carburet of

manganese in any process for the conversion of iron into cast-steel;"

for although the plaintiff only mentioned carburet as a well-known sub-

stance which he put into the crucible, his patent was held to cover every

mode of operating whereby carburet of manganese, however formed,

was made to act upon iron. The result by the two processes was

identical.

The process used by Smith, the defendant in this action, was similar

to that of the five manufacturers. If it was the same as the plaintiff's,

he had a good defence ; for the process was not new, and the plaintiff's

patent was invalid: if it was not the same as the plaintiff's, then there

was no infringement.

The point whether prior secret user is sufficient to vitiate a patent

has never been judicially decided ; but we have a dictum of Mr. Justice

Erie, uttered in the above case of Heath v. Unwin (2 W. P. O, 278)—
" If one party only," said that learned judge, " had used the process, and

had brought out the article for profit, and kept the method entirely

secret, I am not prepared to say that then the patent would have

been valid."

The point as to public use was again raised in an action for infringing

another patent for paving streets with wooden blocks. It was shown

at the trial, that some time before the date of the patent, the carriage-

way of the porch of Sir W. Worsley's dwelliug-house in Yorkshire bad

been laid with blocks of wood on a system apparently similar to the

plaintiff's. Cresswell, J., told the jury, that if they thought the plaintiff s

method of constructing the wooden pavement was the same as that

adopted at Sir W. Worsley's, there was an end of the case ; for the

invention must be deemed to have been made public. It had been pub-

licly used, and made known to all persons who went to the house, so far

as ocular inspection could acquaint them with it. Whether it bad been

used by one or used by five, the learned judge thought made no difference.*

In another action for infringing the same patent brought against

another defendant, it turned out that the pavement at Sir W. Wors-

ley's was on a different principle from the plaintiff's. Parke, B., told

the jury, that if the mode of forming and laying the blocks at Sir W.
Worsley's had been precisely similar to the plaintiff's, that would

have been a sufficient user to destroy the plaintiff's patent, though put

in practice in a spot to which the public had not free access.

f

But it is well-settled law, that when the disclosure of the secret was

only during the course of trying experiments with a view to test or

improve it, this will not vitiate the inventor's right to a patent.

On the trial of an action for infringing a patent for improvements in

cards for carding fibrous substances, which improvements consisted in

using caoutchouc as a substitute for leather as an elastic bed in which

the teeth were fixed, it was given in evidence in support of a plea

denying the novelty of the invention, that a certain material, called Han-

cock's patent leather, had been made and sold previous to the patent, and

it was suggested rather than proved that this material was substantially

the same thing as the elastic bed in which the carding teeth were fixed.

It appeared that the patent leather had been supplied to certain manu-

facturing firms, during the space of about a year and a half, several

years before the date of the patent, and that it had been used in the con-

struction of cards, but had not been employed for that purpose since

that time. "Supposing," said Cresswell, J., to the jury, "that the article

(Hancock's patent leather) did embody the principle of the plaintiff, so as to

present to persons using it the properties, qualities, and advantages in prin-

ciple of that article which the plaintiff makes, the question for you will be

whether that user is not to be considered rather in the nature of an

experiment than of any public use of the article, so as to deprive the

plaintiff of the fruit of his discovery in respect of this manufacture.!

At the trial of Stead v. Williams (2 W. P. C. 135), Cresswell, J., said to

the jury, " I take it that there is a great difference between the know-

ledge of an invention as a thing that would answer and was in use, and

* Stead v. Williams, 2 W. P. C, 136. f Stead v. Anderson, 2 W. P. C, 149.

J Walton v. Bateman, W. P. C, 619.

m
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the knowledge of it as a mere experiment that had been found to be a

failure, and thrown aside. If a person has had a scheme in his head

and has carried it out, but after a trial has thrown it aside, and the tiling

is forgotten and gone by, then another person reintroducing it may,

within the meaning of the act, be the inventor and the first user of it, so

as to justify a patent."

MECHANICAL NOTES FROM AMERICA.

VENTILATING HATS.—LIFE PRESERVERS.

A style of hat has been patented, and to some extent introduced in

America this season, which cannot be too highly commended on account

either of the comfort or the health of the wearer. It is a completely

snccessfnl attempt at head ventilation, without compromising either taste

or fashion. Previous efforts to attain this object have resulted only in

puncturing holes of various sizes in the extreme top, provided sometimes
with a kind of valve for closing when required. The improvement now
referred to provides a series of holes about

-J
inch in diameter completely

round the body of the hat,
Fig- !• just above the band, as

shown in figs. 1 and 2.

The holes are punctured
quite through both the body
of the hat and the lining, or

rather are punched through

a strip of narrow stuff in-

serted for the purpose, the

body being cut entirely

across horizontally to admit
it, as shown in section in

fig. 2. It will be readily

seen that this invention allows the hat to be made in any usual style,

and insures a constant stream of wind across the top of the head when-
ever the external air is in motion. In fact, the cool and refreshing

sensation is quite sensibly
Fig. 2.

' •",'P '

rri

felt in a calm, if the wearer

moves himself with any con-

siderable agility, and the

effects on the health of the

scalp—and very possibly on

the vigour of the brain

—

cannot but be highly benefi-

cial. The writer has worn
one of these hats a few
weeks, and is most firmly

resolved, unless some new
fact should develop itself,

never again to wear a permanently air-tight box as a covering for the

head.

In the month of July, with three strong political parties in the field,

2nd with civil war in both the state of California and the territory of Kan-
sas, it is not easy to be too cool-headed with any possible amount of ven-
tilation; but as there may be times and seasons when the temperature

may fall too low to suit the pleasure of the wearer, provision is made for

closing the holes, in whole or in part, and in the means of doing so con-

sists one of the chief novelties of the invention. The upper part of the

hat is allowed to slide up and down, and thus to open and close the

openings. The hat is, in short, an example of a telescope tube, but
with only a quarter inch extent of motion. To secure it firmly in any
position desired, four wires, fast to the base, are extended up and down
the interior, and small pinching screws, a, attach them to the top, as

shown in fig. 2. When any change is desired, these screws are

slackened by the thumb and fingers, and the top thus freed is readily

pushed down to close, or pushed up to open, the ventilating windows,
after which the screws are again tightened, and all is firm. The screws
are at such an elevation as to be entirely clear of the bead, and the

operation is sufficiently simple to be readily understood after a very
short initiation. The ventilating strip is rather ornamental than other-

wise ; and the only inconvenience accompanying the use of the improved
hat. is the necessity for gratuitously explaining it some score of times
per diem. Such inventions can only be used with safety by men with a
limited circle of acquaintances—at least until they cease to be abso-
lutely new inventions. The inventor is Mr. William Sellers.

English mechanical journals have presented an immense variety of

life-boats and means of lowering them, but life-preservers, or floats,

designed to support each a single individual, seem to have received less

Fig. 3.

C^
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attention in Europe. The national steamboat law, which requires

every steamer to provide a large number of such articles, proportional

somewhat to the number of passengers which she can accommodate, has

probably been one main reason for attracting the attention of inventors

in this country seriously to the subject. A demand
always developes an invention. The demand could

hardly be said to have existed under the old regime,

as the pecuniary profit to be derived from retailing

through the ordinary channels, a few such toys to

timid or extra-careful travellers, promised no ade-

quate remuneration for rack of brain and long experi-

menting. The amended steamboat law was passed on

August 30, 1855, and the desire to supply steamers

with numbers of life-preservers, and to keep the same

where they would be readily accessible in case of

sudden panic, led to the immediate introduction of

life-seats, one of the best of which was that repre-

sented in fig. 3 ; the top and bottom being circular

pieces of wood, between which a nearly cylindrical

box of tinned sheet iron, hermetically sealed, enclosed sufficient air to

support a considerable weight, whilst small rungs of wood served as

convenient handles.

But an accidental trial on one occasion of this hour-glass seat in the

water, revealed the very startling fact that the laws of equilibrium will

not sustain a floating body in any position where the buoyancy is all on

one side, so that, instead of supporting an unfortunate in an easy position,

the gravity of the parts above water induces an immediate change to the

horizontal, and the victim finds that, to sustain his head above water on

one side, he must also elevate his feet on the other, a position little less

fatiguing than actual swimming.

Bags strapped round the waist and inflated with air by means of a

tube fiorn the mouth, are objectionable for several reasons. The material

or the stop-cock are sure to leak air, and the whole is liable to slip down
as the drowning one struggles, particularly if he or she be very unskilful

This latter objection also applies, but with considerably less force, to a
style of life-preserver which is considerably popular with steamboat

owners, and consists of two cylindrical cases of tinned iron, each about

15 inches long, and 4J in diameter, attached to a strap to be buckled

about the person. There are reasons for believing that the displacement

of life-preservers is a very serious evil. When the steamer Atlantic,

a coasting boat which formerly navigated the Long Island Sound, was
wrecked in a very severe gale in midwinter, some years since, a very

small proportion either of her passengers or crew reached the shore in

safety, but those who did were those who wore no life-preservers.

Several of the bodies subsequently recovered had these attachments

secured about the legs or feet—having evidently slipped to those posi-

tions by the violent action either of the drowning person or of the waves.

The possibility that an apparatus intended to save life may thus become

a most fatal means of extinguishing it, is extremely startling. We can

conceive few spectacles more melancholy than a large party of panic-

struck passengers in a sinking or burning vessel, hurriedly, awkwardly,

and ignorantly strapping to their persons buoys which, from past indica-

tions, would appear to promise little if any more benefit than disaster.

And with regard to the floating seat first alluded to, although there

appears less danger of positive strangulation from its displacement, a

case is in our recollection where a few tolerable swimmers, accidentally

falling overboard in good weather, and supplied with these supports alone

for some quarter of an hour, came extremely near drowning, and it is

believed that they could not have lived for an additional period of the

same length.

Having thus alluded to some of the difficulties in the way of effec-

tually supporting the human body in the water, it may be as well to

confess that none even of the latest improvements are free from grave

objections, and little more can be done than to simply enumerate and

describe some of them. In fact, no single invention can well be con-

ceived which shall prove itself the best for every variety of situation.

Owners should study the nature of their route, and provide means in

some degree corresponding to the probable circumstances of a disaster.

Were the subject not so serious a one, it would seem bordering strongly

on the comic to provide life-preservers of any kind on the steamers

navigating our western rivers. Vessels with flat bottoms, and of such

light draught that they are advertised to go anywhere where there is a
" heavy dew," yet half the time aground in the middle of the stream,

and operating with ponderous poles and tackles to lift themselves off

—

vessels running where the water is so scarce, that, as the drunken wag
had it, the captain had forbid their drinking any of it, could hardly be

suspected of a tendency to drown their passengers under any possible

contingency; while, on the other hand, the chances for salvation by life-
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preservers when a sliip founders in a gale on the ocean, are too slight to

seem worth calculating, but the shallow rivers are sometimes full, and
always deep at certain points, and instances are authenticated where
vigorous men have endured on trifling supports for many days in the

mid Atlantic. These conditions may be assumed as the extremes be-

tween which lies the great mass of 3team and sail navigation, and in

any of these intermediate situations we may believe the preserver ques-

tion to be one of immense practical importance.

It is to be regretted that, among all the experiments instituted by pro-

fessional men, questions like these are rarely meddled with. Maury
scrapes the bottom of the ocean, and deduces from the mud brought up
the strength and direction of the current; Agassiz counts the wriggles

on the shell of a fossil, and decides its relationship to some other equally

unknown animal; Gay-Lussac soars higher than the Andes in a balloon,

and pencils down with freezing fingers the very slightly increased inten-

sity of magnetic action at that elevation ; Lynch explores the Dead Sea,

and reports the singularly ephemeral nature of its waves; whilst Funk
examines with rigid mathematical nicety the precise curve made by the

surface of a river in rising to surmount a fixed obstacle. But no case

is recollected where either a gouty philosopher, a well-paid government
employe, or any one else, old or young, enthusiast or conservative,

literary or pedantic, a swimmer or not, has experimented in floundering

about with life-preservers, with the intention of noting the results for

the benefit cither of science or of benevolent lawmakers.
In preparing to enlighten the world through the columns of the

Practical Mechanics' Journal, the writer spent the most intensely-heated

portion of yesterday with an assortment of life-preservers in some rather

diminutive waves at Coney Island, the great and only place for sea-

bathing convenient for New Yorkers, and professes to speak authorita-

tively only so far as this limited experience can enable him. The articles

were good, healthy specimens borrowed from among those in use on first-

class steamers, and not in any respect got up for the occasion. Inquiry
for specimens of the india-rubber bags above alluded to, revealed the
interesting fact, that this material decays so rapidly that the corners and
folds were entirely gone, and that, consequently, it was as useless to blow
through the tube to inflate them, as to pour water into a willow basket.

r
The preservers actually tried were

'='
' Tewksbury's patent, shown in fig.

3 ; Thompson's, shown in fig. G

;

and a style not patented, shown in

'fig. 4; Tewksbury's being taken as

a type of a large class of floating

box seats. Fig. 4 represents the
" two tin cans " style, alluded to

above. The drawing represents

one of the best and most expensive

i specimens, elaborately painted. The
cases are of elliptic section, and are

Peen endwise in fig. 5. Those tried

yesterday were of stout tinned iron, perfectly air-tight, and when placed
one under each arm proved sufficiently buoyant to hold the chin tolerably

well out of the water. The length of the cans
F,g

-
6 - is 14 inches, the longest diameter 5 inches,

and the shortest 4 inches. The cavities re-

presented in fig. 4 are to allow of a better fit

to the person. Nathan Thompson's patent,

shown in fig. 6, has no air enclosed, but is

formed almost entirely of pine wood and cork,

with a couple of pieces of shirred rubber. It

is consequently heavier when out of the water
than any of the others, but its buoyancy ap-
pears greater than the last, and on account of

the slight surface presented under the arms
it is easier to swim whilst enclosed in this

support. A great advantage arising from its

solidity is the fact that a leak does not de-
stroy it. Another advantage of great importance arises from its elastic
self-grasping property; this is the absence of any necessity for buckling
it, in order not only to be supported, but to swim in it. As may be
inferred from the drawing, it is intended to serve as a seat on ordinary
occasions on boavd the vessel. At s is the seat proper, and the legs,
T, thereof are hinged at u, and sprung together by elastic connec-
tions, v—the figure being, of course, understood to be a vertical section
through the whole. The cork is neither granulated nor cut into shavings,
but is put in in large pieces, as represented, to avoid the loss of buoyancy
which occurs when fine particles are well saturated with water.

There is so great a liability in floating helplessly on the surface to
change position and plunge the face under water, that a female, or any

one entirely unaccustomed to swimming, might possibly strangle in any
life-preserver; but the " Thompson " seat seems far superior in this

respect, as it offers some room for the wearer to shift about, as it were,

in it, and thus balance himself. It is capable of expanding to adapt

itself to every ordinary specimen of the human race, and is at the

smallest a little large for slender persons, so that the body is in fact

supported by a loose ring under the arms, by the instinctive shifting of

which forward and backward the erect position of the body would be

maintained, even in a sea-way, without any skilful action of the limbs

upon the water. From all the important considerations, therefore, of

durability, non-liability to dangerous leakage, non-necessity for buckling

or other dexterous preparation, ease of swimming in case the wearer is

skilful, and stiffness of support in case the wearer is perfectly or nearly

helpless in the water— from all these considerations the seat shown in

fig. 6 is unhesitatingly pronounced ahead of anything in the market in

in this country. It is difficult to conceive how any tolerable swimmer
could be drowned by its accidental displacement, because, if from any
cause it slips down to the lower limbs, a gentle force springs it open and
releases the prisoner, who may grasp it anew and replace it, or leave it

altogether, at his pleasure. The comparative cost of each variety, and
the convenience of using a considerable number of fig. 3 and fig. 6 as

seats about the decks and cabins being assumed as sufficiently obvious,

there remains but one point more in connection with this vitally impor-

tant subject which seems worthy of longer canvassing. This is the

facility for dragging the preserver through the water, in case the wearer
is able to swim unsupported a portion of the time. The preference in

this respect I unhesitatingly give to fig. 4, which, on account of its

metallic material, is no doubt also as durable as any which can by any
possibility be conceived. In a smooth river, or any inland water, a
moderately skilful swimmer would exhibit wisdom in selecting fig. 4
from among any quantity which might be presented, especially if the

weather was biting cold, so as to induce vigorous efforts in order to cur-

tail the length of the bath. Unbuckling the strap at B, and taking the

end in the mouth, he might swim until fatigued; then forcing a case

under each arm, he might quietly recline upon his laurels and " enjoy
the scenery," until refreshed for another start, as the preserver would
require no buckling under these circumstances. It may be presumed
that an attempt to swim any considerable distance, as several miles for

example, while actually enveloped in any life-preserver, would induce

so painful a chafing under the arms as to render it almost or quite im-

practicable.

T. D. Stetson.

New Tori, 1856.

ANNUAL REPORT OF THE COMMISSIONERS OF PATENTS.

The following extracts from the lately published report of the Com-
missioners of Patents, dated 21st July, 185G, will be read with interest

by all concerned in the progress of invention:

—

The number of applications for provisional protection recorded within

the year 1855 was 2,958; the number of patents passed thereon was
2,044; the number of specifications filed in pursuance thereof was 1,989;
the number of applications lapsed or forfeited, the applicants having
neglected to proceed for their patents within the six months of provisional

protection, was 914.

The number of applications recorded within the first six months of the

current year (1 856) was 1,534; therefore, an increase of about 90 on

the whole year, as compared to the number of the year 1855, may be

expected.

Two thousand and forty-seven patents bear date between the 1st

October, 1852, and the 30th June, 1853; the payment of the additional

stamp duty of £50 has been made on 619 of that number; and 1,428
(upwards of two-thirds) have become void by reason of nonpayment of

that duty.

All the provisional, complete, and final specifications, filed in the office

upon the patents granted under the Act, have been printed and published

in continuation, with lithographic outline copies of the drawings accom-
panying the same, and within three weeks of the respective dates of

tiling, according to the provisions of the Act 16 & 17 Vict. c. 115.

The provisional specifications filed in the office, and lapsed and forfeited,

have also been printed and published in continuation.

Printed certified copies of the specifications filed in the office, as also

certified copies of patents, and of the record book of assignments of

patents and licenses, with copies of such assignments and licenses, have
been sent, in continuation, to the office of the Director of Chancery in

Edinburgh, and the enrolment office of the Court of Chancer)' in Dublin,

pursuant to the Act of 1852, and the Act of 16 & 17 Vict. c. 1 15.
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Balance Sheet of Income and Expenditure eoe the Year 1S55.

RECEIPTS.

In stamp duties in lieu of fees, .
-

By sale of prints of specifications, indexes, &c. -

Surplus income on balance of accounts, from the 1st

October, 1S52, to the end of the year 185i, -

£. s. d.

73,582 6 2

1,236 15 2

15.G72 5 9

90.491 7 1

Surplus income,* - 38,718 16 1

PAYMENTS.
£. s. d.

Fees to the law officers of England - - - - 8,197 7

Their clerks, ------- 739 10

Salaries of officers and clerks in the Commissioners'

office, -------- 4,003 7 5

Compensations, ,------ 4,581

Current and incidental expenses in the Commissioners'

office, -------- 3,962 4 10

Estimated cost of stationery supplied by Her Majesty's

Stationery Office, - ' - - - - - 485 4 8

Rent of offices and library, - - - - - 49000
Messrs. Eyre and Spottiswoode, for printing specifi-

cations of patents, indexes, &c, - - - - 8,151 3

LithoTaphers' bills for drawings accompanying specifi-

cations, - - - - . - - - - 12,607 18 2

Estimated cost of pap»r supplied to printer and litho-

grapher by Her Majesty's Stationery Office, - - 5,015 7 6

Expenses incurred by Her Majesty's office of Works, &c,

hi altering, fitting, and furnishing the offices, and in

constructing fireproof room for the deposit of specifi-

cations, &C ------- 3,503 8 5

£51,742 11

The balance sheet of income and expenditure in the Patent office, from

the commencement of the Act, 1st October, 1852, to the end of 1855,

shows a surplus of £3,648 16s. Id.; and until the printing of the old

specifications is completed, and the second progressive stamp duty of

£100 comes into receipt (October, 1859), there can be no large surplus

available for purposes other than those to which the fee fund i3 now ap-

propriated.

The first progressive payment of £50 being now in receipt, the surplus

of this current year (1856) may be estimated at £14,000, and assuming

the annual number of applications for patents to continue in future

years at the present number of 3,000, a surplus to the same amount

may be expected in each succeeding year up to 1860; however, of

that surplus fund a sum of from £20,000 to £25,000 must be appro-

priated to the purchase, fitting, furnishing, and alteration of the building,

late the offices of the Masters in Chancery, belonging to the fee fund of

the Court of Chancery, and now in part rented by the Commissioners for

the Patent offices.

The printing of the old specifications will be completed as soon as pos-

sible. They number 12,977, of which 3,500 have already been printed,

and 500 more are in the hands of the printer. It is intended to print at

the rate of from 2,000 to 2,500 in each year, completing the whole before

the end of 1860.

The state of the fee fund, as above set forth, will not permit a larger

expenditure than £35.000, the sum now expended annually in letterpress

and lithographic printing.

A valuable and large number of models, collected by Mr. Woodcroftat

various times, have been sent to Kensington, to be placed in the new

' The revenue stamp duties unon patents for inventions previous to the Act of 1852

(£30 upon each patent;, produced upon the average £16,500 per annum.
The act of 1S52, in lieu of the old duties, imposed a revenue stamp duty of £5 upon the

warrant of the law officer, £10 upon the certificate of payment of the progressive fee
of £40 at the expiration of the third year, and £20 upon the certificate of payment of the
fee of £ftO at the e:-:p'r;irion of the seventh year of the patent.

The Act of 1853 (16 "Vict. c. 5) converted all the fees imposed hy the Act of 1852 into
st<mp duties.

The revenue stamp account from the 1st October, 1852, to the 31st December, 18,55,

atand3 as follows :

—

6.3-S2 warrants of the law officers for patents, at £5 each -

319 patents on which the progressive duty of £50 has
been paid at the end of the third year from their

respective dates, between the 1st October and the
31st December, 1855, £10 being revenue stamp
duty, and £40 fee stamp duty ;) 319 at £10 each -

£.

31,910

5,190

£35,100
The above-named surplus of £38,748 10*:. Id. is therefore liable to the deduction of

£35.100 on account of revenue stamp duty, leaving a surplus to the credit of the Patent
. balance of accounts from October, 1S52, to the end of 1855, of £3,648 16*. Id.

building, now being erected at Kensington Gore, for that and other

purposes.

Every encouragement is given to inventors to send models to the

Patent office, and such as are received will, from time to time, be trans-

ferred to Kensington Gore. (See third report of the Commissioners for the

Exhibition of 1851, printed in 1856, pages 36 and 264.)

The Commissioners of Patents have presented complete copies of all

their publications to such of the government offices and seats of learning

as have applied for them, and to the principal towns in the United King-

dom, on condition of their being daily open to the inspection of the public

free of charge. In their selection of towns for this gift, they have been

guided by the number of applications for patents proceeding from each.

This gift has, in most cases, laid the foundation of public free libraries

where none previously existed. In some instances, where the local

authorities hesitated to accept the works on account of the incidental

expenses, the custody has been solicited and temporarily undertaken by
scientific institutions, which have modified their bye-laws to enable a free

admission of the public daily to the library in which the works are de-

posited.

It is satisfactory to find that these national records of invention are

especially consulted by that class whose skill in the improvement of

manufactures is so essential to the maintenance of the commercial pro-

sperity of this kingdom.

The free public library established in the Patent office has been
numerously attended during the past year by professional men, the

agents of foreign and provincial inventors, and by practical mechanics

and operatives.

In addition to the indispensable books of reference lent to the library

by Mr. "Woodcroft, a valuable collection of works on science and art, the

property of the late Mr. Prosser of Birmingham, has recently been pur-

chased, and the system of interchange initiated by the Commissioners

has already led to numerous gifts of official and scientific publications

from the governments of foreign states. These additions to the library

have rendered the present accommodation insufficient; but the Commis-
sioners contemplate changes which will shortly afford the space required

for this important branch of their office.

Many suggestions made to the Commissioners with a view to extend

the beneficial operation of the new law have been received and considered,

and it is a source of satisfaction to find that in almost every instance,

not involving legislative changes, the objects indicated have either been

already attained, or measures taken for their accomplishment.

One of the suggestions made to the Commissioners was to index foreign

inventions; but this had already been done. The valuable table of con-

tents prefixed to the Subject-matter and Reference Index, prepared by-

Professor Schubarth at the request of an under secretary of state for

Prussia, had been translated, printed, and published by the Commis-
sioners. These indexes of Professor Schubarth were commenced in 1824

and completed in 1853, and were formed from 112 serial works iu the

library of the Prussian Commissioner of Patents in Berlin, viz. :

—

28 English. 1 Italian.

3 American. 1 Dutch.

23 French. 1 Belgian.

48 German. 1 Russian.

6 Swiss.

Two great countries have recently been added to the list of those

which grant legal protection for inventions, namely, Victoria and India;*

and it has not been found that any country once having granted patent

rights has ever discontinued them.

Patents for inventions, or equivalent concessions of privileges, may be

obtained in the following foreign states. The former is denoted by the

letter " P " and the latter by the letter " C " being prefixed to the

name:

—

P. America (United States).

C. Anhalt-Bemburg.

C. Anhalt-Coethe.

C. Anhalt-Dessau.

P. Austria.

P. Baden.

P. Bavaria.

P. Belgium.

C. Bremen.

C. Brunswick.

C. Chili.

P. Denmark.
P. Dutch West Indies.

P. France.

C. Frankfort.

P. Greece.

C. Hamburg,
P. Hanover.

C. Hesse-Cassel,

C. Hesse-Darmstadt.

C. Hesse- Homburg.
C. Hohenzollcrn-llechingen.

C. llohenzollern-Sigmaringin.

P. Holstein.

C. Ionian Islands.

C. Lippe-Detniohl.

C- Lippe-Schaunburg.

C. Lubeck.

P. Lucca.

C Mecklenburg-Sclnverin*

See page 104, vol. viii., and page 89, vol. ix., of this Journal.
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P. Sardinia.

C. Saxe-Alenburg.

C. Saxe-Colmrg-Gotha.

C. Saxe-Meiningen.

C. Saxe-Weimar-Eisneach.

P. Saxony.

P. Schlesswig.

C. Schwarzburg-Rudolstadt

C. Schwarzburg-Sondershou.-,e.

P. Sicilies (Two).

P. Spain.

C. Sweden and Norway.

P. Tuscany.

P. Waldeck.

P. Wurtemburg

C. Mecklenburg-Stcelitz.

P. Modtna.

C. Nassau.

P. Netherlands.

P. Netherlands, West Indian Colonies.

C. Oldenburg
P. Palatinate and Rhenish Bavaria.

P. Parma, Piacenza, Quustalla.

P. Poland.

P. Portugal.

P. Prussia.

C. Reis-Kbersdorf.

C. Reis-Greitz.

C. Reis-Schleiz.

P. Roman States.

P. Russia.

In Switzerland, patents of invention are not granted, but the natives

of that country patent and introduce their inventions in other states.

One Swiss, for instance, has taken out seventeen patents in England,

some of which are for inventions of great practical value.

Since many patents are taken out in England by natives of other

countries, it was considered that an opportunity should be afforded them
of consulting the Commissioners' publications in their own countries.

With this view offers of the works were made by the Commissioners

to various foreign states. Applications for them have in consequence

been made by the Governments of France, the United States, Austria,

Prussia, Bavaria, Saxony, Hanover, Sardinia, Belgium, Holland, Wur-
temburg, and, since the war, from Russia; and the Commissioners have
already received from a number of these states official acknowledgments
of the great value of the publications.

It is satisfactory to find that several of the improvements introduced

into the amended Patent Law of 1852 by the British Legislature, are

now proposed to be made in the patent laws of other countries, particu-

larly in those of France and the United States.

With respect to the patent laws of France, it may be noticed that it

has been proposed to dispense with the necessity for the patentee depo-

siting models or specimens, and also to extend patent rights to pharma-
ceutical preparations; to institute a system of progressive increasing

payments, and to withhold the specifications and drawings from public

inspection during the first six months.
The most recent continental patent law is that of Sardinia, dated 12th

March, 1855.* Amongst other provisions, apparently suggested by the

Amendment Act of 1852, is one for the printing and publication in full

of the specifications and drawings relating to patented inventions.

An excellent provision in this law, worthy of adoption in this country,

is, that drawings shall be made in simple outline with Indian ink or wash.
The Act 10 & 17 Vict. c. 115, s. 3, directs that a true copy, under the

Land of the patentee or applicant, or agent of the patentee or applicant,

of every specification and of every complete specification, with the draw-
ings accompanying the same (if any), shall be left at the office of the

Commissioners on filing such specification or complete specification.

Many such copies, so left, are found to be very incorrect copies of spe-

cifications and drawings, causing much trouble, delay, and expense in

the Commissioners' office.

APPENDIX.
Tadle showing the Number of Patents granted in England. France, and

the United States, respectively, during the last Ten Years.

England. United States. Frauce.

Year.
Patents. Application

for Patents.
Patents
Granted.

Patents.

1846 403 1272 619 2088
1847 493 1531 572 2150
1S48 388 1628 660 853
1849 514 1955 1076 1477
1850 513 2193 995 16S7
1S51 355 2258 869 1836
1852 469

Amendment Act.
-j

1S52 -

Applica-

tions for

provisinnal

protection.

Patents

passed

thereon.

2639 1020 2169

1211 914
1853 3045 2185 2673 958 3111
1854 2764 1876 3324 1902 3492
1865 2958 2044 4435 2024 4056

ace page 177, vul. viii., 1'racliC d Mechanic's Journal.

WINDOWS—WALL DECORATIONS OF GLASS—COLOURED

GLASS.

Mr. G. Burridge, of 70 Great Portland Street, London, has lately

invented and patented an ingenious method of preparing coloured glass

to be used for windows, or for decorative purposes, not only where a

transparent effect can be given, but likewise in cases where no light can

be obtained from behind. By this invention, the ornamented glass may
be used in sheets for windows, for the decoration of walls and ceilings,

for the inside and outside of buildings, and even for cabinet-makers' work;
whilst the use of lead joinings, always so very unsightly and inconvenient,

is rendered unnecessary. Moreover, since the glass can be used in any
form, it may be applied to domes, coves, or any curved surface. It may
likewise be employed to produce similar effects to those of the glass

mosaics of antiquity. Its principal use, however, will, we think, be to

decorate halls, staircases, and windows in the best rooms of our houses,

with a view to the gratification of the eye by the harmonious display of

colour. Any design, however elaborate, can be produced with ease and
certainty; and the artist may, if we choose, be called into council to sup-

ply us with those combinations and forms which will yield us the greatest

amount of pleasure.

By the inventor's process, it is proposed to colour the sheet of glass on
both sides, each side being of a different colour; or two sheets of glass,

of different colours, may be rolled or pressed together, or otherwise joined,

so as to form one sheet. Devices of any kind may now be formed on the

sides of the glass, the colouring being removed from any portion of either

side, in accordance with the device, so that the colour on the other side

will show through, whilst the portions retaining the two colours will

present a fine dark compound tint. Where two colours are used in this

way, the effect of four colours can be obtained. For example, supposing

blue and yellow to be the colours on opposite sides of the same sheet,

the effects of each of those colours may be obtained separately by remov-
ing the colour from one side; or we may have their combination, by
which either a compound colour is obtained, or an opaque effect, accord-

ing to the depth of the colours employed. Perfect transparency or white

light may be obtained, by removing the colours from both sides of the

glass at the same place.

To carry out this process, the inventor takes a piece of glass prepared

—

let us suppose—with a blue stain on the one side, and a yellow stain

on the other, having white glass between, aruj, after having thoroughly

cleaned it, he places the design to be produced underneath it, the blue

side being, for example, uppermost. He then traces in Brunswick black,

with a camel's hair pencil, over those parts of the design intended to mark
out what is to be shown as coloured yellow, and also over those parts

where the blue and yellow colours are to be shown combined. After

allowing the glass to stand for about 24 hours, in order that the coating

may harden, a sufficient quantity of fluoric acid is poured upon it. This

acid cuts away all those parts which remain exposed. When it has

remained in a sufficient depth of glass, it is washed off, and the result

is, that if the glass be held up to the light, the yellow stains shows in

those places whence the blue has been removed. It is obvious that the

yellow side of the glass sheet may be similarly treated, and then the

blue stain only appears. Now remove the protective coating of Bruns-
wick black, and we have a sheet of glass which will exhibit effects of

white, blue, yellow, and green, just as we have applied the acid in

accordance with the design.

In more elaborate designs, finer combinations of colour and more
nicely graduated tints may be produced by having two or more layers or

strata of colour on each side, and employing the acid to remove the same
colours to different depths. Opaque coats of enamel may also be applied

to one or both sides of the sheet of glass to be ornamented, and may be

made to produce pleasing effects when used in combination with the

transparent colours.

Since coloured glass, thus ornamented with devices, has a very elegant

appearance, andean be produced at a comparatively low price, we think

Mr. Burridge's invention is likely to come into general use for decorative

purposes.

MODERN SUGAR-REFINING APPARATUS.

By Robert Niccol, Greenock.

Each detail and step in the processes of a manufacture of the extensive

and important character of that which prepares our sugar for use, is

certain to have been well studied with a view to its improvement and
perfection ; there is. however, still room for further improvement in

several of the details of the refining process, and any advance, how-
ever small in itself, is valuable, as it affects the production of very large
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quantities of the commodity operated upon. The accompanying engrav-

ings represent a set of sugar-refining apparatus, as arranged and con-

structed upon the most modern and improved system. Fig. 1 represents

the three upper floors or stages in a sugar-refining establishment, and

fig. 2 represents the three lower floors or stages. Fig. 3 is a sectional

elevation of one of the bag filters employed upon the second floor from

the top. The sugar, in passing through the process of refining, gradually

descends through the building, passing from floor to floor at each stage.

The sugar in its raw state is first placed in the vessels, d, fig. 1. These

Fig. l.

Fig. 3.

filters, e, beneath. There are two sixty-bag filters, the internal arrange-

ment of which is shown in fig. 3. The filter head, m, is a plate of cast-

iron, of about an inch thick, supported by a projection iu the side of the

filter about fifteen inches below the top.

This forms, as it were, a reservoir at the top

of the filter case, into which the liquor is <

first received. The filter head, m, is perfo-

rated to receive the cast-iron funnels or

nozzles, n, to which the filtering bags, o, are

tied, and which convey the liquor

down into the latter. These bags

are made of thick twilled cotton

cloth, and are inserted in rough

bottomless bags or sheaths of about

five inches in diameter, a bag and

sheath being tied upon each nozzle.

Manhole doors are formed in the

filter-casing for admission to arrange the filtering bags inside.

Steam is introduced into the filters by the small branch pipes,

p, for the purpose of still further liquefying the sugar, so as

to make it drain the more easily through the filtering bags.

The steam is also used for cleansing the filtering bags after

each day's work, these bags being put after steaming into

the cisterns, j, where they are washed ; these cisterns being

also supplied with steam by the pipes, k, branching from the

steam-pipe, l. The liquor which passes through the filter-

ing bags occupies the lower part, p, of the filters, and is

discharged thence by the stop-cocks, a. The filtered liquoi

is caught in the receiving cisterns, h, whence it is subse-

quently discharged into the two cylindrical charcoal cisterns,

shown at A in fig. 2. Charcoal cisterns are usually made

with flat bottoms, but there are great disadvantages attend-

ing this form. The cisterns are represented in the figure as

having curved bottoms, which are a decided improvement, as

all the liquor passing through the charcoal is collected at

one point at the centre of the cistern, and can be drawn o^"

to the very dregs. Also, in washing the charcoal to re-

move saccharine matter, before removing it to the char-

coal kiln for the purpose of being reburnt, the operation can

be performed more effectually, and less water is required.

Manhole doors are fitted to the sides of the cisterns for re-

moving the charcoal when necessary. The cleansed sugar

liquor passes off by the stop-cocks, b, into the cisterns, c,

below, from which it is subsequently drawn off by the pipe,

v, fitted with stop-cocks, e, for each cistern, into Howard's

vacuum concentrating pan. At p and g are cisterns for

washing the sugar moulds, and for collect-

ing sweet water from various sources, such

as the steamings from raw sugar hogsheads,

&c. ; the contents of these cisterns being also

withdrawn, when necessary, through the

pipe, D.

We leave a description of the remaining

processes for another occasion.

vessels are called " blow-up" vessels, the sugar being submitted in them
to the action of steam introduced by the stop-cocks, a, from the main
steam-pipe, e. The steam enters amongst the sugar through perforations

in a worm arranged in the vessel, and the sugar is thereby melted or

reduced to a liquid state. The discharge of the melted sugar or liquor,

aa it is now called, is effected by means of the stop-cocks, c, into the bag

GEAEED TEUNK MAEINE ENGINES.

By Messes. Tulloch & Denny, Engineers,

Dumbarton.

(Illustrated bxj Plate 1%.}

The pair of marine engines, of which we
present three most completely detailed views

in our elaborate Plate 196, are of 135 horses

power, and duplicates of them are on board

the steam vessels Cottingham and Empress.

Fig. 1 is a side elevation of the engines, as

they appear on looking in the direction of

the ship's stern in the line of the screw-

propeller shaft—the port-cylinder being ver-

tical in section. Fig. 2 is a corresponding

elevation on the opposite side, showing the

two inclined air-pumps—the port pump and hot-well being in section.

Fig. 3 is a plan of the entire arrangement of the engines and their

adjuncts complete. The foundation of these engines consists of a pair of

frame castings, bolted together by central flanges, and having external

inclined faces for carrying the two steam cylinders, which are bolted

thereon—being disposed athwart ship and at a right angle to eacli
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other. These cylinders have pistom of the "trunk" kind for the

internal play of the direct connecting rods, which have forked lower

ends for jointing to pedestal pieces, bolted through the pistons at

the bottoms of the trunks. The upper ends of these connecting

rods pass upwards to the same overhead crank pin on the first motion

shaft, carried in bearings on an entablature name supported from

the foundation by four wrought-iron pillars. This overhead shaft carries

a mortise spur-wheel in direct gear with a spur-pinion, fast on the screw-

propeller shaft. The steam slide valves are of the common single

chamber slide kind. They are on the upper sides of the steam cylinders,

and are worked from a pair of eccentrics on the first motion shaft. The
eccentric rods are respectively jointed to cranks on the ends of rocking

shafts, carried in short pedestal bearings on the upper flanges of the

cylinders. The central portions of these rocking shafts carry short

levers jointed to the valve-spindles; whilst the opposite ends of the

shafts serve for carrying the hand-gear details for the operations of the

attendant engineer.

The air-pumps are slightly inclined from the vertical line, being
carried upon an extension of the base on which the steam-cylinders are

supported. Their buckets are also of the trunk class, and they are ac-

tuated by a single crank on the opposite or aft end of the first motion
shaft— the two connecting rods being jointed upon the same crank-pin,

as in the instance of the main crank connecting rods. The bilge and
hot water-pumps are also worked from this source of motion by lateral

arms extending far enough from the line of the bucket-rod centres to

reach the pumps, which are placed at the extreme aft of the framing.

We annex a few details of the dimensions of the engines, as notes for

practical reference :—Diameter of steam cylinders, 50 inches ; diameter
of steam cylinder trunks, 31 inches; effective diameter of piston, equal
to 45 inches; length of stroke, 42 inches; diameter of air-pumps, 26
inches ; length of stroke, 24 inches. The mortise spur wheel on the
first motion-shaft is 9 feet diameter, 24 inches broad on the face of the
teeth, 4 inches pitch, and has 85 teeth in it. The spur-pinion is 4 feet

3J inches in diameter, 24 inches broad on the face of the teeth, 4
inches pitch, and has 34 teeth in it.

The screw propeller is of cast-iron, and is three-bladed, 11 feet dia-

meter, 13 feet pitch, increasing to 14 feet, 3 inches pitch.

The boilers are two in number, containing 372 brass tubes, 3^ inches
outside diameter, and Gi feet long. The fire-grate area forms in the
aggregate 119 square feet.

The Empress has been employed by Government in the transport
service for the last eighteen months, and her average speed, with a con-
sumption of 19 tons of coal per day, is 10i knots per hour.

Our engravings, which are examples of the very highest style of the
engraver's art, have been drawn with corresponding care from the
actual structures; and they will show the intelligent observer, that in

them the well-known builders have produced a most effective arrange-
ment, combined with that simplicity and compactness which must always
be prominent features in the motive machinery intended for the naviga-
tion of the deep.
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RECENT PATENTS.

DASH-WHEEL BLEACHING.
A. & J. Wallace, Nether Place, JRenfrewskire.—Patent dated

December 15, 1855.

_
By this invention application is made of heated air or gases in connec-

tion with the various processes of bleaching, washing, and cleansing
textile fabrics and other materials, for the purpose of aiding the effect of
the said processes. Under one modification by which this invention is
carried out in practical working, the heated air is admitted to the ordi-
dtnary " dash-wheel," as at present employed in various manufacturing
processes, so as to aid the effect of such dash-wheel as a bleacher and
cleanser of goods. The dash-wheel, when worked in this way, is
mounted upon a tubular shaft, which communicates with a hot air pipe
or duct, by means of a stuffing-box. Hot air of the required tempera-
ture is thus supplied to the several sections or compartments of the
wheel through perforations in the tubular shaft, or through openings in

branch pipes connected to such shaft, and passing into the compart-

ments of the wheel. The wheel being supplied with the usual bleach-

ing, washing, and cleansing ingredients, the heated air supplied to, and
mingled with such ingredients, exercises a most powerful effect upon
the fabrics or goods deposited in the wheel, and greatly economises the

cost of the processes, whilst the operations are considerably quickened.

Although this application of heated air or gases is peculiarly suitable for

use in the common dash-wheel, it is intended to supply heated air and

gases in various ways to chambers, receivers, or wheels of various other

kinds, to effect the ends hereinbefore described or referred to. Instead

of supplying heated air directly amongst the bleaching and cleansing

ingredients and the goods, the wheel or holder may be made with a

double case surrounding such wheel or holder— the heated air being

supplied to this enveloping case alone. Similarly, steam may be sup-

plied to such an enveloping case with a like result. And in addition to

the use of such an enveloping heating case, the radial arms or the divi-

sions of the wheel, chamber, or holder, may also be made hollow to

answer as additional heating surfaces.

The engraving is a transverse vertical section of a dash-wheel, as

constructed for the practical carrying out of this invention. The outer

casing, a, of the wheel consists, in this instance, of thin copper, but it

may, of course, be made of any other suitable material. The circum-

ferential portion of this casing is made double, that is to say, there is a

second concentric casing, b, within it, contrived so as to form a divided-

off space all round the wheel. The interior of the wheel is divided, in

the usual manner, into four compartments by four radial diaphragms,

c, which, in the present instance, consist each of two plates of metal set

at a short distance asunder, so as to leave a space between. These
radial division plates are terminated towards the centre of the wheel by
the thin copper cylinder, d, which encloses a small space round the shaft,

e, upon which the wheel is mounted. This shaft, which is carried in

pedestal bearings, f, g, and may be driven in the ordinary way, is made
hollow, and is connected at one end by means of a stuffing-box joint

with a pipe, H, by which heated air is conveyed to the interior of the

dash-wheel. The portion of the shaft, e, inside the wheel, is perforated

to allow the heated air to pass into the space enclosed by the cylinder,

d, which is likewise perforated, to admit the heated air thence into the

several compartments of the wheel. The casing, a, of the wheel is

furnished with the usual doors, i, one to each compartment, through

which doors the goods to be bleached, and the water and chemical in-

gredients required are introduced. The dash-wheel may be additionally

heated when in operation, by the introduction of heated air or steam

into the circumferential space divided off by the casing, b, and into the

spaces between the radial division plates, c. For this purpose, any con-

venient number of pipes, J, are arranged to communicate at their outer

ends, with the space between the circumferential casings, a and b.

The inner ends of these pipes, J, communicate with an annular box, K,

upon the shaft, e, and this box, k, works with a stuffing-box joint in a

box, l, fixed upon the pedestal, F. A pipe, M, admits heated air or

steam to the box, l, whence it finds its way by suitable passages in the

box, k, to the pipes, j, and thence into the internal spaces in the wheel.
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BOILER FURNACES.

J. H. Johxsox, London and Glasgow.— (Communication.)

Patent dated December 22, 1855.

Fig. 1 of the engravings is a longitudinal vertical section of the im-

proved furnace secured under this patent, showing its application to an
ordinary cylindrical internal flue boiler, and fig. 2 is a transverse ver-

tical section of the furnace. The fire grates, a, may range in number
from three to eight. They are composed of bars of from ĝ to i in.

in width, and about 18 inches in length, four sets or series being

Fig. 1.

shown in each gTate. Low walls or partitions, b, of firebrick separate

one fire-place from another. At o is the crown or arch of the combined

furnace. The combustion chamber, n, is formed either underneath the

front end of the boiler, e, or entirely in front of the same, opening in the

latter case directly into the central flue of the boiler. Air spaces,

g, surround the whole of the combustion chamber and furnaces, partly

for the purpose of pre-

y's- t venting any loss or

waste of heat by ra-

diation from the brick-

work, and partly in

order that the air which
flows towards the fur-

naces may not enter

them in too cold a state.

Binding bricks or stops,

h, impede the flow of

air, and prevent it from

being discharged before

it has had time to become
heated. At i are coni-

cal air-passages through

which the heated air

from the air spaces, o,

passes into the combus-
tion chamber, d. The
furnace doors are per-

forated to admit air

and are constructed so

as to direct such air up-

wards.

The grates, a, three

of which are shown in

the engraving, should
be from 4 to 12 feet or more below the apparatus or boiler, e, to be
heated, a3 by this means the boiler will receive the whole of the heat
derived from the fuel.

When the firebars are, as at present, placed from 12 to 18 inches, or
at most 24 inches below the boiler, the uneonsumed combustible products
':orne into direct contact with the boiler, holding water at a temperature

Mo. 102.—Vol. IX.

of not more than 212° Fahr., and therefore in a cold state compared with

the flames, which therefore lose heat before they are fully formed; or, in

other words, the combustible products are cooled and deprived of their

power before the gaseous products which are inflammable, but require a
high temperature to bring them into flame, are ignited and enabled per-

fectly to consume the smoke. It is to obviate this defect, therefore, that

the firegrate is placed much deeper than usual, in order to afford the

gases sufficient space to mix and become ignited in the combustion
chamber, d. It is easy to perceive that by this plan the greatest pos-

sible amount of heat reaches the boiler. This combustion chamber is of

a peculiar construction, and has for its object—firstly, to impart to all the

products of combustion the temperature necessary to effect their entire

consumption, and, secondly, to materially assist the draught. The products

of the burning fuel, as they are evolved from all the hearths or fireplaces,

cross each other on their passage, and become thoroughly mixed in the

combustion chamber, which is formed, expressly for this purpose, of fire-

proof bricks, and with the view of imparting the full and necessary

temperature to effect the combustion of the unburnt products given off from
any one of the hearths to which fresh fuel has just been applied, such
products being consumed by passing through the flames from the other

fire-places.

The combustion chamber, d, being composed of fire bricks, it always
retains a white heat, and exercises, by its high temperature, a great

influence in effecting combustion. This chamber draws in the heat,

and, when raking or stirring takes place in any of the fire-places, and
any part of the products from the fuel arrives in a state of low tem-
perature in this chamber, it will become highly heated, and will be
effectually consumed.

It was stated that the combustion chamber conveys the heat to the

boiler, and that thereby the greatest possible degree of heat reaches the

latter without loss. This is easily explained, inasmuch as the fire-places

stand apart, and are separated from the surrounding walls by the air

passages, G, of from 3 to 4 inches in width. These air passages altogether

prevent any radiation or loss of heat through the surrounding brick-

work, which remains cold. The air in these air passages, however,
becomes gradually heated, and is then drawn up naturally through the

small conical openings, i, into the combustion chamber, where it supplies

oxygen to assist combustion, and thereby carries back the heat otherwise

given off. By this means no portion of the heat is lost, but a perfect

combustion is produced, more useful effect obtained from the fuel, and
more advantage taken of the heat, which would otherwise impart itself

to surrounding objects. It was also stated that the combustion chamber
promotes the draught. This arises from its constant high temperature

;

for, when the air becomes heated, it flows upwards, and causes by rare-

faction a constant current of atmospheric air.

The effect called draught must here be very powerful, as the air in

the combustion chamber, which is at a white heat, must be at least at

2000° Fahr., or ten times higher than in the chimney. This chamber
is still to be considered as part of the chimney, or acting as such. If

the chimney can be made 5 feet high, then the effect, that is, the draught,

will be equally strong as with a chimney under the old system 50 feet

high ; consequently the chimney at the back of the boiler may be as low
as merely to exceed the height of the surrounding buildings by 3 or 4
feet. The perfect combustion of the fuel is effected in the chamber,

which is in full activity before the flues or chimney are even warm.
The lower the chimney is the less quickly will the heat be carried off,

and the better can heat he imparted to the boiler up to a certain point.

A low chimney is therefore valuable in economizing fuel, is cheaper to

construct, and, in connection with the combustion chamber, admits of

the temperature being more regularly maintained.

Amongst the advantages derived from the use of these furnaces are

—

firstly, the lessening of the difficulty of regulating thefiring, and thelighten-

ing the work, for the charging of six furnaces of 5 feet square each is easier

than the charging of one furnace 30 feet square, and it is much easier to

keep the grate constantly supplied with fuel ; secondly, the supplying of

small quantities of fuel at one time, as two shovelfuls may ordinarily be
given for a supply. Less time is lost, whilst there is less liability of any part

cooling down. The fuel supplied being as 1 to 3, I to 6, 1 to 8, &c.,

according to the number of fire-places, the power to consume the smoke
will be in inverse proportion instead of as only 1 to 1. The charges of

fuel must of course be made several times oftener than when there is

only one fire-place. The air which enters always finds fresh fuel, and
an equal quantity of fuel will always be in a more advanced state of

combustion. The cooling down by the opening of the furnace doors for

the purpose of charging will he very slight, and will be counteracted by
the red-hot walls of so many fire-places. This cooling down will also

never act directly upon the boiler itself, as it cannot reach further than

the combustion chamber.
Y
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The small fire-places are narrow and long, and the combustion cham-

ber is placed over the furthest end of the furnaces, which are low and

vaulted in front, in order that continued drying may go on, together

with distillation. Here then is effected an imperfect combustion, the

gases being brought into perfect combustion in the combustion chamber.

When the fire burns clear, the burning fuel is to be pushed to the back

of the furnace, and the fresh fuel is to be always placed at the front.

The narrow grate bars, which, if desirable, can be made of bar-iron,

will be kept so cool by the atmosphere that they will remain in perfectly

good order, and will not become bent if not made of too great a length.

A large extent of heating surface will thereby be obtained, and also

slow combustion. The economy of fuel by this furnace will be 15 per

cent., and there will be no smoke. This furnace has perfect solidity and
simplicity of construction, and can be applied in all cases and places.

MANUFACTURE OF GLASS.

T. Warren, Glasr/ov;.—Patent dated Novemher 27, 1855.

In manufacturing articles of glass according to this invention, instead

of ladling the melted glass or the "metal," as it is technically termed,

from the melting pot or furnace to the moulds or table, or into cisterns

or intermediate receivers, the present invention comprehends and pro-

vides for the running of the melted glass directly into the moulds, or on
to the table, without the use of any intervening apparatus. By the

adoption of this system of manufacture, not only is the glass moulded in

a hotter state, producing better work than has hitherto been the case,

but the cost of manufacture is materially lessened. This process is

applicable as well to the manufacture of "plate" glass of all kinds as to

the moulding or shaping of articles more or less intricate in form; It is,

moreover, especially suited for the manufacture of glass pipes of all kinds,

as substitutes for cast iron and other pipes. The core bars, or apparatus

for producing or shaping the internal bore or capacity of the pipes, is of

the collapsable kind, so that the core can be immediately withdrawn from

the mould after the glass has been run in, when the glass casting may
be removed for annealing. The collapsable core bars to be used for this

purpose may be of any conveniently available kind, such, for example,

as that patented by Messrs. Law & Inglis, and Mr. Page, and others

who employ these cores for moulding iron. Hollow articles of other

kinds may be similarly produced by the aid of collapsable cores.

The engraving is a vertical section taken through the furnace and
melting pot of a glass house, and showing the improved system in opera-

tion. A mould for the formation of a glass cylinder or pipe is shown in

elevation as receiving the melted glass. The melting pots, a, may be of

any of the kinds

or forms in use,

and they may be
disposed in the fur-

nace chambers, b,

1 in any suitable

I manner. It has

hitherto been cus-

tomary to take the

melted glass from
the pots, a, by
means of ladles,

but according to

| this invention out-

let passages, c, are

formed from the

melting pots

through the walls,

d, of the furnaces,

and suitable 6pouts

or mouth pieces, e,

are adapted to such passages outside of the furnaces. The outlets may
be stopped in any convenient manner when required, as for example, by
means of pieces of clay thrust into them. The spout, E, is made to pro-
ject considerably from the side of the furnace in order that the moulds,
such as the one represented at f, may be brought upon their carriages, o,

or otherwise, conveniently under it. The mould, f, is of such a kind as
may be used for casting glass pipes or cylinders. The portion of the
mould which shapes the exterior of the object consists of any convenient
number of segments hinged together, handles, H, being provided, by
means of which the segments are opened or separated from each other
for the purpose of removing the glass object from within them. The
internal surface of the glass cylinder or pipe is shaped by a core bar
which is of the collapsable kind.

In some cases the spout, e, projects a very short distance from tlw

side of the furnace, this being sufficient for the pouring out of the

melted glass upon the table for the formation of plate or sheet glass.

The outlets, c, for the melted glass may be made to proceed from any
convenient part of the melting pot or vessels, a, as, for example, from

the bottoms thereof, and the melted glass may be supplied in this manner
to various kinds of moulds or other apparatus for shaping glass in a

melted state.

HORSE MILL GEARING.

J. H. Johnson, London and Glasgow, (J. Pinet, Alilly, France.)

Patent dated July 19, 1855.

In this arrangement of horse mill gearing, bevil wheels are entirely

dispensed with, and the mechanism is simplified and rendered less liable

to derangement than where bevil gearing is used. Our engraving is a

vertical section of the apparatus. Two sleepers or beams, a, of wood
form the base of the

machine, and have
fixed to them a cast-

iron bed plate, b. A
socket, d, is cast in

the bed plate, and
forms an oil reser-

voir. A hollow

vertical cast-iron

column, E f, is fixed

at its base upon the

bedplate, b, by bolts,

and is arranged at

its lower extremity

to receive the main
central spur-wheel,

d. At the npper

end, F, of the column
are fitted suitable

bearing pieces, with grease passages intervening, to facilitate their

lubrication. The cast-iron spur-wheel, D, works loosely round the base,

e, of the central column. A suitable grease aperture is made to receive

the oil or grease which passes down between the column and the boss of

the wheel, d. A small spur-pinion, o, cast in one piece with the spur-

wheel, h, and adjusted upon the fixed stud centre, i, round which they

both turn freely, is in gear with the spur-wheel, v. In order, however,

to diminish the friction as much as possible, a screw, steeled at the point,

is fixed in the centre of the boss of the pinion, o ; and the lower or bearing

end of this screw is in contact with a steel bearing piece fixed into the

top of the stud, i, the pinion, o, and the wheel, B, being thereby sup-

ported on the top of the stud, r. A spur-pinion, J, in gear with the

wheel, H, is fast upon the lower end of the vertical shaft, K, passing

through the centre of the hollow column, e f. This shaft turns at its

lower extremity on a steel centre, and is held at the top by means of the

collar bearing already referred to. A cast-iron pulley, r., revolves loosely

round the top of the shaft, k, and transmits the motive power by means
of a belt. This loose driving pulley carries a catch or pall, pressed upon
by a blade spring, and kept constantly in contact with a small ratchet

fixed upon the shaft, k. The result of this arrangement is, that when
the machine is in motion, the pulley, l, is caused to turn with the ratchet

a3 though it were itself fast upon the shaft, k ; but if, on the contrary,

the motive power suddenly stops, or produces a reacting movement, the

vertical shaft, k, will be stopped, as well as all the gearing of the appa-

ratus, while the pulley, impelled by the impetus which it has already

received, continues to turn freely round the shaft in the same direction,

without causing any derangement to the mechanism. The driving

levers are fixed to the central wheel, d, by means of bolts, and the horses

or oxen are yoked to their extremities, as in ordinary horse mills.
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RAILWAY BREAKS.

J. H. Johssos, London and Glasgoic, (C. Bbicogne, Paris.)—Patent

dated July 19, 1855.

Mr. Bricogne causes his break blocks to be pressed upon the wheel
tyres by the action of a falling weight, released by the guard at the

moment when it is required to bring the break action into play. Fig. 1

is a fragmentary elevation of the break details of a railway carriage

constructed to work out this system, and fig. 2 is a plan of the releasing

detent movement.
The vertical shaft or break rod, a, is composed of wrought iron,

similar to an ordinary break rod, and at the top is fitted either a winch-
handle or a hand-wheel, b, which, in the ordinary arrangement of breaks,

requires to be turned several times, and with considerable force, before

the break blocks are properly screwed up to the tyres of the wheels.

But, according to the present arrangement, this wheel has merely to re-

lease or take off the breaks when requisite.

In applying the breaks, it is simply necessary to disengage the detent

from the teeth of a ratchet wheel which is fast on the top of the rod, a,

and which keeps the

weight, c, elevated so long

as it is engaged with the

detent. The weight, c,

forms in reality the motive
power which applies the

break, and it is therefore

made sufficiently heavy to

exert the requisite power
for that purpose, being
composed of cast or

wrought iron, lead, or any
other suitable and dense

material.

In order to facilitate the

attachment of this weight
to the apparatus, it is

made in two parts, united

at the top and bottom by
wrought iron tie bars,

leaving a necessary space

hold, instantly descends, and by means of its rack turns the pinions and
bevil wheels, e. This movement, which is effected with the greatest

rapidity, is transmitted to the rod, a, and thence to the levers and blocks

of the breaks, in any convenient manner.

It will be seen, on referring to fig. 2, that the arrangement of detent

employed is of a peculiar construction : it is not simply an ordinary de-

tent engaged in the teeth of the ratchet wheel, but consists of a lever

detent, the opposite extremity of which is jointed to a small wrought iron

connecting rod, the other end of which is jointed to one end of the lever

handle, which is under the immediate control of the guard of the train.

When this lever handle is brought into the position shown in fig. 2, it

causes the blade spring to be disengaged from the ratchet. This detent

may be left disengaged as long as it is considered necessary, and without

it being requisite for the guard to keep his hand constantly applied to the

handle. Having once put on the break by releasing the weight, the

guard has his hands free, and may, if found desirable, turn the hand-
wheel, b, thereby adding to the pressure of the breaks. By turning the

hand-wheel in the opposite direction, the weight, c, will be raised, thus

taking off the breaks, and restoring the entire apparatus to its original

position. The height to which the weight is raised varies according to

the thickness of the break blocks, and the space which it is required to

leave between the blocks and the circumference of the wheels. By this

arrangement, also, the same power will always be obtained by the same
weight, whether the break blocks be much worn or entirely new. The
amount of fall of the weight may be regulated or adjusted, and the power
of the weight itself increased or diminished, according to the resistance

to be overcome, and according to the particular arrangement of breaks to

which this mechanism may be applied. The futility with which the

weight can be released, the detent having only to be displaced about
gths of an inch, will admit, if found desirable, of all the breaks in a train

being actuated simultaneously, by simply attaching the several actuating

detent levers by means of a cord or chain.

The breaks may be actuated through the vertical shaft, a, in the usual

manner, or the weight, c, may be made to act on the break levers directly,

as shown in the figure. For this purpose it is connected by the link, o,

with a pair of toggle links, h. One of these links turns on a fixed centre,

and the end of the other works in a short slide on the under side of the

carriage framing, e, and is jointed to a link connecting it with the lever,

j, by means of which the break blocks, k, are shifted to or from the

wheel tyres. Thus the descent of the weight causes the lever, j, to be

brought over, and in this manner the blocks are pressed against the

wheels ; the lifting of the weight, of course, removing them from
the wheels.

hetween them for the passage of the axes of the two spur pinions, which
gear with the internal rack formed on the inner side of one of the pieces

composing the weight, such piece being made considerably heavier than

the other, in order that the gravity of the weight may act more effectu-

ally and directly on the teeth of the pinions, and the weight be prevented
from becoming jammed between its guides. This mode of construction

has also the advantage of allowing the weight to descend proportionally

as the break block wears away.
The axes of the pinions have keyed on to them, outside the standards,

D, which support them, two bevil wheels, E, each in gear with a corre-

sponding bevil wheel on the vertical rod, a. These two pairs of bevil

wheels, like the pinions hereinbefore mentioned, are not indispensable,

and they are only shown in order to increase the security of the whole
apparatus ; it is evident that one pinion and one pair of bevil wheels of

a sufficient size, would be capable of resisting any shock to which they
might be subjected.

The standards, n, which are bolted to the main framing of the carriage,

and carry the bearings of the axes of the pinions, serve also a3 guides for

the two parts of the weight to slide in. For this purpose, two pairs of

friction pulleys bear upon the external sides of the weight, and thereby
maintain it in a vertical position, notwithstanding the vibration or oscil-

lation of the carriage.

When it is necessary to retard or stop the train, the guard disengages
the detent at the top of the rod, and the weight, r:, thus released from its

LAND CULTIVATOR.

A. Williams, Baydon.—Patent

dated December 7, 1855.

The implementsforcultivating land

to which this patent has reference

are capable of being arranged to act

either as scarifiers, grabbers, rafter

ploughs, horse hoes, or drags. These implements are carried in a suitahle

frame running on wheels, having a pair of swivel or guide wheels placed

in front of the frame, with a pair of fixed wheels, one on each side of the
'

frame at the rear, the draught being effected by hooks in the ordinary

manner. The beams of the several implements slide at each end on ver-

tical guide bars, and are raised or lowered from or into the soil as required

at each end simultaneously, or in a horizontal or parallel manner by suit-

able chains passing over a roller and pulleys, the roller being worked by
cross lever handles, and a wheel and pinion if required. Each implement
may be raised separately at the back end by a handle attached thereto

for that purpose, the beams being jointed to vertical sliding blocks at the

front ends of the machine. When the machine is used as a scarifier or

grubber, common plough bodies are employed with land sides and coulters

attached, and having the ordinary point used for carrying the common
plough share, the coulter being used only when found desirable. The
peculiar share adopted consists of an ordinary plough share with a left

hand fin formed upon it. A small turn-furrow of a peculiar construction,

is fitted to the plough body, and consists of a steel plate fitted or formed
with a knife or cutting edge at right angles or thereabouts to its surface,

working under the furrow, and severing the same, so that one portion of

the furrow slice will be cut and laid over the other part, thus leaving an
uneven surface for the harrow teeth to lay hold of in the subsequent

operation of harrowing.

Fig. 1 of the engravings is a side elevation of the machine complete as
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arranged as a scarifier or grubber, and fig. 2 is a corresponding plan of

the same. The main framing, a, of the machine which may be composed

either wholly or partially of wood or iron, is carried at the after end

upon the pair of running wheels, B, and is guided and supported at the

front end by the two small swivel or guide wheels, c. The axis of these

latter wheels is connected to the vertical spindle, D, which is supported

by and turns in the lower bracket, e, and in the upper part of the framing.

At f are two adjustable collars upon which the front portion of the machine

rests, and these collars may be raised or lowered on the spindle, d, to any
desired extent according to the depth at which the several implements

are required to enter the ground. At a is the haulling hook attached by a

bolt and nut to the ends of the two draught bars, h. These bars work

freely on the axis of the guide wheels, and may be raised or lowered to

suit the proper line of draught,- by linking up the chain, i, which is con-

nected to the outer ends of the draught bars. The machine is shown as

adapted for five beams, J, which are arranged parallel to each other side

by side in the machine, and are capable of being either raised all simul-

taneously by an elevating drum, t, or separately by lever handles, y, as

found desirable. The front end of each beam is jointed at k to a sliding

Fie l

Fig. 2.

block, i., which slides freely upon the vertical guide rods, m, fitted into

the front portion of the machine. The after ends of the beams are

steadied and guided by the vertical guide rods, s. Chains, o, are attached

to the blocks, E, and passed each over a guide pulley, p, of its own, work-
ing loosely on the transverse bars or rods, q. The other ends of these

chains are then connected to the rods, h, which are attached at their

opposite ends to the chain, s. These chains are wound once or twice

round the lifting drum, t, to which they are secured at their other ends.

Chains, u, also attached to the lifting drum, are connected to the after

ends of the beams. A ratchet wheel, v, is fitted on the end of the lifting

drum, and at w is a detent taking with the teeth thereof, and carried on
the framing, a. A cross lever handle, x, is fitted upon the end of the

drum spindle, for the purpose of turning the drum when the beams, j,

with their implements, require elevating, the detent and ratchet serving

to keep them suspended at any desired elevation. It will be obvious on
referring to the figures, that by turning the drum, t, in a proper direction,

both ends of the beams will be raised simultaneously. Lever handles, y,

are secured to the after ends of the beams for the purpose of raising any
one of the implements out of the ground, each beam being free to work
on the bolt or pin which joins it to its sliding block, i., at the front end.
In order to keep the implements from rising out of the ground, a pressure
roller, z, is employed, being worked by the lever handles, a, and is con-
nected by the short lengths of chain, b, to the upper ends of the vertical

bars, c, which are bolted to the after ends of the beams. By turning the
pressure roller in the proper direction, the winding up or tightening of

the chains, 6, will press down the beams, since the ends of the bars, c,

stand up above the pressure roller. By linking up the chains, 6, more
or less, any one or more of the corresponding beams may be more or less

acted upon by the pressure roller. Common plough bodies, d, arc bolted

in the usual way to the beams, j. Although coulters may be used, if

found desirable in scarifying or grubbery, they are not shown in the

figures, as the machine may, in most cases, be used without them. On
the ordinary point of the plough body is fitted a plough share, c, shown
in plan in fig. 3, and made with a right and left hand fin, that is, having
two fins in place of only one, as in the ordinary form. A small turn-

furrow, /, is shown in fig. 4, as fitted or formed with a small knife or cut-

ter, <?, on its edge, standing up at right angles

or thereabouts, from the plane of the turn F'B- 3.

furrow. The object of this cutter is to cut

or slice the furrow longitudinally, and the

turn-furrow is so formed or curved as to

turn this severed portion of the furrow over

upon the other portion of the furrow which
remains unturned.

The implements are arranged in the ma-
chine in different positions upon their respec-

tive beams, that is, one is placed either in

advance of or behind its neigh-

bour, the central beam being the

longest, and having its implement
nearest to the front of the ma-
chine, which is angled or shaped pjg . 4,

so as to suit the different lengths

of beams. By this means the two implements on either side

of the central beam, will come into action in succession. The
fins of the shares are made broad enough to intersect each others

course, so that the entire surface of the ground may be operated

upon by them as they come successively into action. This
machine leaves the ground in a rough and uneven state, so

that when the subsequent operation of harrowing is effected, the

teeth of the harrows will be able to lay hold of the portions of

the furrows which have been cut and turned over. When used
as a rafter plough, the second and fourth implements and beams,
if five are used, are removed, and the common turn-furrow may
be attached to the remaining three plough bodies, and used id

the ordinary manner with the common plough share and coul-

ter. If it be required to use the machine as a horse hoe, the

second and fourth beams are removed as before, and the ordin-

ary plough body and coulter are used in conjunction with the

peculiarly formed double fin plough share already described, the

fin, however, being rather wider if found desirable, whilst the

peculiar turn-furrow and cutter is dispensed with. When used
as a rafter plough, the second and fourth beams are removed,
and the two outside implements and beams are adjusted laterally

nearer to each other in the slots, h, made for that purpose in

the main framing, by which means the spaces between the

outside and centre beams may be regulated to suit the width

of furrow desired. This lateral adjustment is equally ap-

plicable to the horse hoe. When used as a drag, the whole of the beams
may be used, but the plough bodies must be removed therefrom, and
drag tines substituted, such tines being bolted to the beams by two bolts

passed through two of the three holes required for securing the plough

bodies. These tines are also to be made rather straighter than the

ordinary tines, so that when the after ends of any or.e or more of the

beams are lifted, which can be done separately by the handles, y, whilst

the others are at work, the tines will clear themselves more freely from

the soil. The machine may be drawn either by horses, or hauled over

the ground by steam power if desired. It may also be made with three

beams, and when used as a rafter plough or horse hoe, it would, in that

case, require the centre beam to be removed, whilst the outside ones do

the work.

PRESERVATIVE COMPOSITION FOR EXPOSED SURFACES.

J. E. Cook, Greenock.—Patent dated December 27, 1855.

This composition is applicable to all kinds of iron-work, brick-work,

stone-work, plaster-work, Roman cement, and, amongst other things,

to mirrors or silvered glasses. In making up the composition, from two

to six pounds of gum shellac are dissolved in every gallon of methylated

spirit ; or, instead of methylated spirit, wood spirit may be used. The
dissolved gum may then be mixed with any suitable colouring matter,

and is to be applied to the surface to be protected, like ordinary paint or

varnish. In using the composition for protecting the silvered side of

mirrors, it may either be applied directly like paint, or a piece of gauze

or other woven fabric, or of paper, or other suitable material, may be
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stretched over the silvered surface, the composition being applied above,

so as to incorporate the woven material with itself, for the purpose of

preventing the shrinking action of the composition from wrinkling or

injuring the mercury or reflective coating on the glass.

MANUFACTURE OF GLASS.

T. Warkf.x, Glasgow.—Patent dated December 15, 1855.

According to this system of manufacture, the melted glass or " metal"

is ladled or conveyed in portable vessels from the melting pot or chamber

to moulds for casting, and in moulding or casting pipes and other hollow

articles the internal bore or capacity of

Fig. 1. the pipes or hollow articles is shaped or

produced by the agency of a collapsable

core bar of a novel and peculiar form.

Under these improvements, the glass

articles to be made are cast and produced

precisely after the manner pursued in

casting iron, the shaping of the different

articles being effected entirely by merely

pouring the melted glass in a sufficiently

fluid condition into a mould of the

necessary form. The melted glass is

removed from the melting pot or primary

holder in ladles, each ladle being of a

capacity to suit the special articles to be

cast. If several small or moderately

small articles are to be cast, the moulder

can, of course, supply several moulds

consecutively from one ladleful of melted

glass. The collapsable core bar to be

used for forming the interior of hollow

articles is represented in sectional eleva-

tion in fig. 1, and in plan in fig. 2. The
mould apparatus represented in the

figures is such as is used for shaping

glass articles of the simplest forms, such

as plain cylinders, or pipe lengths; but it

wdl he obvious that the same system of

construction may be carried out in the

case of articles of various other forms.

The improved core bar consists of a cen-

tral spindle, a, set np in a hole in the

base plate, e, upon which the mould rests,

and having attached to it by radial arms,

c, a segmental piece of metal, D, forming

a part of the moulding surface of the bar.

To each longitudinal side of this segment,

d, there is hinged, or otherwise loosely

connected, another similar segment, E, F,

forming an additional portion of the

cylindrical surface. These two latter

segments, e, f, embrace between their

Fig. 2. contiguous edges a fourth and narrow
segment, G, hinged on one side only to

one, e, of the segments, e, f. The contiguous edges of the segments, E

and o, are beviled to fit each other in such a manner that the segment,

o, can be turned inwards. The segment, G, is connected by a link to a

forked lever, I, centred upon a pin passing through the central spindle,

a. The lever, i, projects above the top of the mould, and by shifting it

the small segment, g, may either be pressed out or drawn in. The draw-
ing in of the segment, a, allows the segments, E, f, to fold together, so

that the entire core bar can be easily removed from within the hollow

glass article which may be cast upon it. When the core bar is to he

prepared to receive the molten glass, the segments are pushed out to their

expanded positions against a raised rim, j, cast upon the boss plate, b.

When the segments are expanded in this manner, the bar presents a

smooth and regular moulding surface over the whole, or nearly the whole
of its circumference.

STEAM ENGINES.

J. H. Jonsso.v, London and Glaxyow, (N. Duvora, Liancourt, France.)

Patent dated VJih March, 1855.

M. Devoir's engines are so arranged and constructed, that stuffing-

boxes of all kmdt : re ditpensed with, ar.d the details are simplified and
No. 102/—Vol. IX.

rendered less expensive, the waste of steam being also prevented to a

great extent. According to one modification, the cylinders are placed

horizontally, though they may also be placed in a vertical or oblique

position. Each cylinder is fitted with a separate and distinct piston and

rod, and both are single-acting, inasmuch as the steam is merely admitted

on one side of the pistons, the opposite side being entirely open to the

atmosphere, thereby dispensing with stuffing-boxes. The cross heads of

each piston rod are muted by side rods, and to these side rods are

attached two connecting rods, which are also united by a cross head, to

which is secured the crank rod. The steam passages or ports in the

sides of the cylinders are entirely dispensed with, the valve chest being

placed between the contiguous ends of the cylinders, and the steam ad-

mitted into the inner end of each cylinder alternately, by a slide valve

worked by a rack and segment, or othor suitable arrangement. The spindle

carrying the segment is not passed quite through the valve chest on one

side, so that no stuffing will be required there; and on the other side,

where it enlers the steam chest, it is fitted with a conical collar or

shoulder, which works in a conical aperture in the steam chest, and may
thus be tightened up to any required extent to prevent escape of steam.

An increased power is obtained by reason of the absence of the piston rod

in that part of the cylinder where the steam is admitted, so that no

reduction will be required for the area of the piston rod in the down stroke,

both strokes being equally effective. By avoiding steam ports and long

steam passages cast on the cylinders, they may be made much cheaper

than hitherto, and when in action the loss of steam by condensation in

the steam passages will be obviated.

Fig. 1 of the engravings is a side elevation of the engine in working

order ; and figs. 2 and 3 are sectional details of the slide valve and steam

chest.

The two cylinders of the same length and diameter are placed in the

same axial line, and are
Fig. 2. Fig. 3.bored internally to re-

ceive the pistons which
are fitted to the separate

horizontal piston rods.

These two cylinders

have no lateral open-

ings or passages, but

each opens at its lower

or inner end into the

steam chest, as shown
in detail at figs. 2 and 3,

where it is shown that

the bottom of the cylin-

ders is formed by oppo-

site sides of the steam chest. By means of the slide valve, the steam is

introduced and allowed to escape from the cylinders alternately, without

producing any great loss by condensation, by reason of the shortness of

the steam passages.

The steam chest has cast on its upper side a branch, to which is bolted

the stearn pipe for supplying the steam from the boiler to the engine. A
branch is also cast on the under side, to which branch is connected the

exhaust pipe. There are the two passages or steam ports, leading, one

into one cylinder, and the other into the other cylinder. The valve,

when properly adjusted, allows the steam to enter first into one cylinder

and then into the other, thus forcing one piston from the right to the left,

and the other from the left to the right. The valve is fitted with a rack,

which is in gear with a toothed segment fixed to a wrought-iron horizon-

tal spindle. This spindle is only passed through the easing of the

steam chest on one side, whilst the other end of the spindle works in a

recess in the side of the steam chest, and therefore does not require a

stuffing-box at that part. That part of the spindle which passes through

the steam-chest casing is enlarged slightly, and is formed into a conical
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shoulder or collar, and this collar is kept pressed into the conical recess

made to receive it by a flange which is tightened up by bolts in the same
manner as the gland of an ordinary stuffing-box. It will thus he obvious,

that notwithstanding the motion imparted to the spindle when the engine

is in action, no steam can escape from this joint, although no stuffing-

boxes are used. On the one end of the valve spindle is keyed a forked

lever, to which the required movement is imparted by means of an

eccentric rod and eccentric on the engine shaft. This engine may ob-

viously be worked either as a high pressure, or as a condensing engine.

The steam on leaving the cylinders would in the latter case be conveyed

to the condensers, which would be of any of the well-known existing ar-

rangements. The patentee also describes other arrangements of valves

for supplying steam to the two cylinders.

VERTICAL TUBE BOILER.

W. Wakne, St. AnsteU, Cornwall.—Patent dated March 8, 1854.

This boiler, which is represented in vertical section in the accompany-
ing engraving, is composed of tubes of any suitable size, and of sufficient

length to absorb the heat given out by the fire, over which they are

placed in a vertical

position. These ver-

tical tubes are con-

nected at each end to

horizontal pipes, A, E,

prepared to receive

the ends of such ver-

tical tubes. The lower

horizontal pipe, a,

forms the connection

through which all the

vertical tubes, D, are

supplied with water.

The top horizontal

pipe, b, forms the top

connection, and is to

receive all the steam
generated in the row
of vertical tubes, B,

and lower horizontal

pipe, a. This row of

tubes, or portion of

the boiler, is complete

in itself, and may be

Composed ofany num-
ber of tubes, according to the length of the furnace over which they stand,

which may be of any length required, occupying a breadth in proportion

to the diameter of the tubes. Row after row of these tubes may be added
side by side over the furnace, until a boiler or generator of the required

power is formed. The rows of horizontal pipes are connected together

with branch pipes above and below. The lower branch pipe, i, supplies

all the lower horizontal pipes with water, and these supply the vertical

tubes. The water will then stand at the same level in all the tubes.

The top branch pipe, c, connects all the top horizontal pipes together,

and receives the steam from all of them ; from thence it is conveyed to

the steam chest or engine. Two rows of tubes may be brought down to

form sides for the furnace, if desired ; which would be necessary in boilers

for marine engines, and more economical for all purposes. The furnaces

In boilers for marine engines are surrounded with tubes filled with water,
liows of tubes, as circumstances may require, may be placed in the
descending flue, leading from the top of the boiler to the chimney, which
would absorb all the available beat passing off at the top of the boiler

when the fire is forced. Or, a shell of any size, of sufficient strength, to

act as a reservoir for water and steam, may be placed by the side of, or

behind this boiler, and for the heated gases from the top of the boiler to

pass round or under on their way to the chimney, which would answer
the same purpose as the rows of tubes just referred to.

The union vertical tubular boiler may be worked with, and con-
nected to boilers of any other kind : the former acting as the generator,
and the latter as the reservoir for water and steam. Full provision is

made in this boiler for cleansing, and it may be worked almost any length
of time without stopping. The bottom row of horizontal pipes is pro-
vided with stuffing-boxes, f, through which a rod or small tube, o, works.
To the inner end of this rod a scraper is attached, which always remains
in the pipe, and may be drawn out to the stuffing-box end at any time,
bringing all the deposit before it, which is then blown off through the

valve or cock, h, fixed for that purpose. If the boiler be fed with salt or

foul water, the brine or foul matter may be drawn off through the small

tube attached to the scraper, throughout the whole length of the hori-

zontal pipe. Plugs, e, are inserted in the top horizontal pipes, B, directly

over each vertical tube, and, when removed, make room for an instrument
to be inserted into the vertical tubes to remove any scale that may form
in them. The scale is then raked out through the bottom horizontal

pipes, a. A boiler constructed in this manner entirely of upright tubes,

will keep itself clean outside from soot, and inside from deposit, so that

its heating surface will be more effective than in horizontal boilers.

Cocks, j, are fitted to the pipes at various heights to indicate the level

of the water.

These boilers can be set up, reduced, enlarged, or rearranged with

great facility, and in various localities where it would be impossible to

get boilers of the common kind.

MOTIVE POWER ENGINES.

J. n. JonnsoN, London and Glasgow, (Kcechlin & Co., Paris.)—
Patent dated July 20, 1855.

One arrangement of engine specified under this patent is termed a
" helicoidal pressure turbine," and is represented in longitudinal section

in fig. 1, and in tranverse section in fig. 2. The apparatus consists

of two spirals, A and b, mounted upon

their respective axes. An external cas-

ing, c, which follows precisely the cylin-

drical form of the two spirals, encloses

them, so as to leave as small a space as

possible between the spirals and the inner

surface of the casing, thus preventing the

water or steam which enters by the ori-

fice d, from leaving the casing by the ori-

fice E, without first acting upon the threads

of the screws or spirals, and forcing them
to turn in different directions.

The two axes of the two spirals are

furnished either outside or inside the

casing with two spur wheels or pinions,

gearing together and serving to insure

the proper and regular motion of the

spirals, and prevent undue wear and tear

of the threads. One of the axes is pro-

longed beyond the external casing, in order

to communicate the power required when
the machine is used as a motive power
engine, or to receive the power when it is

used as a pump or blowing machine.

The edge or periphery of the spiral

threads may be packed, in order to insure

perfect contact with the cylinder or cas-

ing, c, with a strip of leather or other

suitable material, which is introduced into

a groove cut along the outer edge of the
j

thread. The metallic packing in use foi
j

pumps and other similar purposes may
also be employed for this purpose.

The spirals are made either both pro-

jecting, or one projecting and the other

sunk or grooved as in the figure, and they

may be made in the form of a series of

teeth, gearing together, being arranged
j

spirally rouud the axes.

In order to balance or neutralize the

longitudinal pressure exerted by the water

or steam on the axes of the two spirals, a

second pair of spirals may be used above,

and similar to those just described, and

enclosed in the same casing. In this ar-

rangement the water or steam would enter

at both ends of the cylinder, and after

acting upon the spirals would find an exit

at an orifice in the centre.

The action of this apparatus when used

as a hydraulic turbine is as follows:

—

The water entering the casing, o, by the

orifice, d, with the pressure due to the amount of its fall, fills the space

left by the casing and the spirals, A and b, and then, in endeavouring

FigS
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to find an exit, presses against- the inclined planes of the spirals, and
forces itself between the threads of each, in the manner of a wedge

turning the spirals, which thus receive

motion. When used as a pump or exhaust-

ing engine, or as a blowing machine, a ro-

tatory motion is imparted to the two spirals

by any external power acting upon the axis,

in an opposite direction to that denoted for

the turbine ; the water then rises instead of

i

*"* r^3?" descending, entering by the orifice, e, and
making its exit by that at d. If air be al-

lowed to pass through the machine instead

of water, a blowing machine is at once ob-

tained.

When used as a steam engine, the steam
arriving from the boiler into the casing by
the orifice, d, acts with all its expansive
force against the thread of the spiral, b, as

on the piston of an ordinary steam engine.

The steam, after having thus acted upon the

first thread, or convolution, turns the spiral

and passes to the second thread, or convolu-

tion, and so on to the last. The distance or

pitch of these threads should gradually in-

crease from the point where the steam first

enters, in order to allow for its expansion, as

in double cylinder engines.

The steam on leaving the last thread

passes by the openings, k, into the space, F,

which serves as a condenser, and into which
space a stream of cold water is introduced by
the orifice, g, where it is mixed with the

steam by the assistance of a rotatory pump,
similar in construction either to the one just

described, or constructed in the manner indi-

cated in the figures. This pump is composed
of two cylinders of the same diameter, revolv-

ing together in a common external casing, c.

The first cylinder, h, is formed with two
flanges, l and m, which form a perfect joint

with the casing, and enclose a cavity into

which the water is in-

roduced from the con-

denser by means of the

opening at the side of

the small plate or

tooth, o ; another simi-

lar opening, but placed

at the other side of the

from

This

MOTIVE POWER ENGINE.

J. H. Johnson, London and Glasgow, (J. E. Armengaud, Paris.)

Patent dated 'dOth December, 1854.

This invention is applicable to locomotive purposes, or propulsion in

general, or to the driving of machinery generally ; and is based on the

principle, that two bodies in juxtaposition which are separated by any
elastic force, and driven in two opposite directions, will mutually form a

fulcrum. If at the same time an arrangement is adopted,—firstly, either

to continually replace one of the two bodies; or secondly, to cause it to

return without any opposing effort or force, that is to say, without neu-

tralizing the movement of the other body in such a manner, that in both

cases the juxtaposition of the two bodies may be always re-established,

and the elastic force tend constantly to separate them,—a constant fulcrum

or bearing in one direction will be otained. It is proposed to carry out

this principle, and apply it as a motive power by employing a long cylin-

der, fitted with a piston, which is acted upon on one side by any elastic

force, such as steam, compressed air, or any expansive gas ; the other

side of the piston being acted upon by a column of fluid, which fluid is

also acted upon by compressed air or other elastic power, contained in a

vessel in connection with that end of the cylinder. The piston commu-
nicates its motion to a crank by a connecting rod, or any other well-

known convenient mechanical arrangement.

The engraving is a longitudinal vertical section of a locomotive

engine for common roads, fitted with the improved system of propulsion.

This section is taken at one part through the centre of the boiler, and at

the other through the centre line of one of the cylinders. This appara-

tus consists of a suitable framing, a, mounted upon two pairs of running

wheels, in a similar manner to ordinary locomotives. The two driving

wheels, n, are fitted on to the cranked axle, c, which communicates by

means of the connecting rods, d, with the pistons, e, enclosed in the cylin-

ders, F. As the action of both these cylinders is precisely similar, it will

only be necessary to describe one of them in order to enable the im-

Fig.4.

plate, o, communicates with the space,

which the water escapes by the orifice, e.

pump is applicable to the helicoidal pressure tur-

bine, as hereiu-before described.

Fig. 3 is a longitudinal section, and fig. 4 is

a transverse section of a rotatory machine, which,
although the same in principle as that already
described, is considerably modified in form. The
entrance and exit pipes, d and e, are secured by
bolts, and serve at the same time to carry stuf-

fing-boxes for the axes of the spirals, a and B.

Two springs, l, fixed to the pinion, k, by bolts, press constantly against
the pin, m, in such a manner as to maintain the stuffing-box socket
constantly pressed against the projecting part of the cap, t, which re-
tains the lubricating material. In this example the spirals are made in
compartments

; these compartments, to the number of three, are each
formed of three flanges, m, n, o, placed one above the other, and adjusted
upon their respective shafts so as to gear with the corresponding flange
cf the neighbouring shaft, thereby avoiding all escape of steam. Each
of the flanges carries a long tooth, to receive the action of the steam,
which turns it round either to the right or to the left, according to
circumstances, producing the same effect as in the continuous helix,
herein-before described. The flanges should be toothed along their
entire length, so as to avoid escapes at the points of contact, and prevent
the wear of the large teeth ; or, if preferred, the axes may be furnished
yith epnr wheels of equal diameters and numbers of teeth placed outside
the casing.

These rotatory motive power engines may be driven by steam, water,
or other flnid, or they may be used as pumps.

proved system of obtaining motive power to be understood. Each cylin-

der, f, is furnished with a branch, g, above which is placed a reservoir,

h, on one side of the piston ; the cylinder is filled with any dense liquid, or

with mercury, which is contained in the reservoir, H. The other end of

the cylinder is in communication, by means of the ordinary arrangement

of passages and slide valves, with the steam boiler, i, which may be con-

structed in a similar manner to ordinary locomotive boilers, or arranged

in any other suitable form. The slide valve, J, is actuated by means of

an eccentric, k, on the crank axle, c; the steam is introduced into the

cylinder, f, or into the upper portion of the reservoir, h, above the sur-

face of the liquid, bypassing through the pipe, a. The pipe, 6, conducts

the steam into the valve chest, and the exhaust steam passes by means
of the pipe, c, into the chimney, I. Supposing the piston is at that extre-

mity of the cylinder furthest from the reservoir, the liquid fills the cylin-

der, and its surface is consequently lowered in the reservoir, h. The
steam now arrives in the opposite end of the cylinder, and its elastic

force, by tending to overcome the resistance of the liquid, exerts an
amount of pressure against the end of the cylinder and against the
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piston, which would be capable of moving the whole machine, even
though the piston weve not in communication with the crank axle.

When the piston has completed its stroke, the surface of the liquid in

the reservoir, h, is raised, in consequence of its being driven back, and
the steam being directed into the reservoir by the slide valve and pipe, a,

the liquid is forced back again into the cylinder, and the engine continues
its forward movement. The tendency to motion possessed by this en-
gine renders it highly suitable for the ascent of steep inclines. The
leading wheels are arranged for this purpose, and by means of the ver-

tical screw spindle, d, actuated by the two spur wheels, e, the level of

the machine may be maintained, notwithstanding the inclination of the
road. It is proposed also to employ in this machine any other elastic

fluid or expansive gas as a substitute for steam. The same principle is

equally applicable to stationary engines, railway locomotives, steam
boats, and engines for various other purposes.

POWER-LOOM FOR TWILLED STRIPES AND CHECKS.

R. A. Wiivtlaw and J. Steven, Glasgow.—Patent dated Dec. 11, 1855.

This invention relates to a self-acting mechanical arrangement, or
contrivance, for producing an alternate twilling and plain weaving
action in power-looms, and is applicable in weaving various classes of

fabrics. In one modification of the apparatus, as arranged for producing
the simplest kind of twilling in combination with plain weaving, four

heddles are used, these heddles being acted upm by four levers, which
are depressed by cams upon a shaft which makes a revolution fur every
four picks of the loom. When the twilling action is required, the four
hcddle levers are worked separately, in the proper rotation for producing
the twill, as is well understood by practical weavers; but when the
plain weaving action is required, the heddle levers are coupled together
in pairs, so that both levers of each pair act whenever the cam of either

of them comes round, and thus the four heddles act precisely as if

arranged for plain weaving.
Fig. 1 of the engravings is a side elevation of a power-loom as con-

structed to weave plain and twilled stripes across the fabric, according
to this invention. Fig. 2 is a plan of the side of the loom as looking down

Fig.l.

upon the working parts, with some of the upper details removed to ex-
hibit those below more clearly. In the loom represented in the figures,
the cams, treadles, and other details for working the heddles are placed,
for convenience, at one side of the loom, and outside of the loom framing,
but they may be arranged in other situations, if found desirable. The
tappet shaft, a, of the loom, which, as is usual, makes a revolution for
every two picks, is prolonged outside its bearing in the loom framing, b,

to receive a tubular shaft, c, which is made to revolve at half the rate of
the shaft, A, by means of the train of wheels, n, e. The shaft, c, has fixed
upon it four cams, or wipers, f, o, n, i, arranged to act on their respec-
tive treadles, J, k, t, M, and through them on the heddles by their cords,
k, in such a manner as to produce twilled cloth. The two outer treadles,

j and a, are formed with projections, o, in which are jointed small latches
or catches, r, fitted with antifriction pulleys on their outer extremities.

The two inner treadles, k and l, are formed with projections, Q, in which
are notches to receive the catches, p, on the treadles, j and m. Springs,

r, are adapted to the catches, p, to give them a tendency to enter the

notches in the projections, Q, and when the catches are so entered the
four treadles are locked together in pairs, the treadle, k, being connected
to and moved by the treadle, J, when it moves, and vice versa", whilst the

treadle, l, is connected to and moved by the treadle, m, when it moves,
and vice versa. The cams, f, o, h, i, are so arranged that one of each
pair of treadles is acted on alternately, that is to say, so that the two
treadles of either pair are never acted upon in immediate succession, one

after the other, when uncoupled. Thus, when the treadles are coupled in

pairs, each pair is carried down alternately; for if we Suppose that, first,

Pip. 2.

the cam, f, depresses its treadle, J. the treadle, K, being coupled to this

last will descend with it; then one of the cams, n, i, will come into action

next, and by causing one of the treadles, L, M, to descend, will depress

both these treadles as they are coupled together. The cam, o, will come
into action next, and cause the descent of the treadles, j, k, and after it

one of the cams, n, i, will again cause the descent of the treadles, l, m.

In this way, as long as the treadles are coupled, the effect will be pre-

cisely the sime as if there were but two cams revolving at the speed of

the shaft, A, and two treadles. For alternate common twilling and plain

weaving, the warps are passed in equal portions through four heddle

leaves, in such a manner that when the heddles are worked in couples

the sheds will be formed exactly as in plain weaving, whilst, when the

heddles are worked singly, the sheds will be formed as in common twill-

ing. When the heddles are to he worked singly for twilling, the treadles

are uncoupled by means of two scroll pieces, s, which, acting on the outer

ends of the catches, p, cause them to become disengaged from the notches

in the projections, q, of the inner treadles, k, l, and then the treadles act

singly as each is depressed by its respective cam. The scroll pieces, s,

are fixed upon a spindle, t, working in bearings in a bracket frame

piece, u, bolted to the side of the loom. On the spindle, T, is fixed a

lever, v, connected by a link, w, to a lever, x, centered on a stud pin

upon the framing, and carrying an antifriction pulley on its opposite ex-

tremity. This pulley rests against the periphery of a wheel, y, carried

on a stud pin upon the framing, b, the periphery consisting of regular re-

cesses and projections. At each shift round of this wheel, the pulley of

the lever, x, passes from a projection to a recess, or vice versa, which has

the effect of coupling or uncoupling the treadles by means of the connec-

tions already described. The wheel, Y, is shifted round at intervals,

according to the pattern or design to be woven, for which purpose it has

fixed or cast upon it a ratchet wheel, z, which is acted upon periodically

by the pall, a, of a lever, b, centered upon the stud pin, upon which the

wheels, r, z, turn. The lever, 6, is weighted so as to fall towards the

front of the loom, and is pushed over in the opposite direction by an arm

or cam, c, provided with an antifriction pulley, and fixed upon the tappet

shaft, A. When the lever, b, is thus pushed over towards the back of the

loom, it is caught and prevented from falling forward again by a catch, d,

which takes hold of a projection upon the side of the lever, unless this

catch, d, should happen to be raised out of the way. It is obvious, that as

long as this catch, d, is allowed to retain the lever, 6, no movement of the

wheels, Y, z, will take place ; but as soon as the catch, d, is lifted, the lever,

b, falls forward, and upon the next revolution of the tappet shaft, A, the

cam, c, strikes it up again, causing it to shift round the wheels, y, z, one

tooth, whilst the lever, b, is itself again caught by the catch, d, and

does not operate further until again released. All then that is necessary

to effect the change in the weaving action, from plain weaving to twill-

ing, or vice versa, is simply to lift the catch, d, so as to release the pall

lever, 6. The required action is effected and regulated by means of a

small jacquard apparatus, fitted up in the present instance at the side

of the loom, immediately over the details already described. The jac-

quard apparatus is carried in a small bracket frame piece, e, bolted to the

framing, b, of the loom. The jacquard barrel, /, works in vertical

slides, and is lifted by eccentrics, g, fast on a horizontal spindle below,
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driven by means of a spur -wheel, h. fast upon it, and in gear with a

pinion, i, fast on the crank shaft, j, of the loom. The barrel, /, is in

this instance formed with eight sides or facets, and on its spindle is fixed

a small star wheel, h, having eight teeth, which, coming in contact with

a pall, I, at each lift of the barrel causes the latter to turn an eighth part

round, so as to bring a fresh facet and card into action. The cards, m,

which may of course form an endless chain of any convenient length,

according to the extent of pattern to be woven, have, in addition to the

perforations at the sides which fit upon the steadying pins on the barrel,

two rows of pattern holes, arranged to regulate the action of two small

weighted levers. /?, o, carrying points which are raised by the lifting of

the jacquard barrel, when a filled-up blank instead of a hole occurs in

the cards beneath them. The levers, n, o, are carried on a spindle, p,
turning in brackets, the lever, n, being loose upon this spindle, whilst the

lever, o, is fixed to and moves it. It is the lever, h, which serves to lift

the catch, d, so as to cause a change of the heddle action to take place

in fhe manner already described, and for this purpose this lever is pro-

longed, and is linked by the wire or rod, </, to the catch, d. The other lever,

r>, acted upon by the jacquard apparatus, is for altering the take-up

action of the loom, when a change is made from plain weaving to

twilling, or vice versa. The necessary movement is transmitted through
the spindle, p, which has fast on it a lever, r, connected by a link, s, to

a lever, t, fast on the end of a spindle running to the other side of the

loom, where in this instance the taking-up mechanism is supposed to be

situated. On the opposite end of this spindle is a lever, arranged to lift

up either the takiug-up pall or the retaining pall of the take-up motion,

when the jacquard barrel lifts the lever, o, on the occurrence of a blank

or unperforated card beneath the lever. The jacquard barrel is lifted

once after every two single picks of the loom, so that when the loom is

weaving twilled cloth, if the lever is lifted at every rise of the barrel,

the take-up motion will be made to miss every alternate stroke, and
thus more weft will be woven into a given space, as is required when
the fabric is twilled. Of course, by suitably arranging the perforations

of the cards, the take-np may be varied. In weaving fabrics with

twilled stripes across the width thereof, it is sometimes thought proper

to use a different weft for the pLiia woven and twilled portions respec-

tively. The two wefts thus used may either be of one color, but of

different qualities, or of different colours—two shuttles being, of course,

required in either case. As the requisite change of shuttle can be

effected by a very simple addition to the loom mechanism already de-

scribed, the loom shown in the drawings is represented as constructed

to work with two shuttles, the changing of which is effected by a self-

acting movement. A sliding two-celled shuttle-box, b, is fitted up at

one side of the loom, and is arranged to be shifted vertically by the

spindle, w, working in brackets upon the lathe sword. This spindle, w,

is connected by an adjus'able link, x, to a lever, y, centered on a bracket

stud fixed to the loom framing, r,, and the other end of this lever carries

an antifriction pulley, s, which presses against the periphery of the wheel,

Y, already hereinbefore described, as that by means of which the heddle

treadles are coupled or uncoupled. In the position represented in the

figures, the pulley, z, is upon a projecting portion of the periphery of the

wheel, T, which, depressing this end of the lever, raises the other end,

and with it the shuttle-box, v, so as to bring the lowermost shuttle into

action. Upon :he next shift of the wheel, y, the pulley, z, will rise into

the reces3 in the periphery, and the other end of the lever, y, will

descend and bring down the shuttle-box, so as to bring the uppermost
shuttle into action. These changes of the shuttle-box will obviously

coincide with the changes in the heddle action, so that one shuttle will

be in action whilst plain cloth is being woven, and the other shuttle

when twilled cloth is being produced. It will be obvious to the

practical weaver, that the self-acting arrangements hereinbefore de-

scribed, for effecting changes in the heddle action of power-looms, may
be considerably extended, so as to produce other varieties of weaving,

besides plain weaving and common twilling. Thus various numbers
and arrangements of heddles, with their actuating treadles and cams,

may be employed on the warps, and may be drawn through the heddles

in a variety of ways, so as to produce various ornamental devices by the

changes effected in the weaving action, by coupling or connecting, or

by uncoupling or disconnecting, any two or more of the treadles in the

manner hereinbefore described. Tiius, for example, by a suitable arrange-

ment of the heddles, the twilling may be made to take effect only at

intervals across the fabric ; then, as by changing the heddle action, the
fabric may be woven without any twilling at all except at intervals, a
fabric with twilled spots may thereby be produced. Likewise various

other devices may be obtained, such devices being nroducud as well

by partial twilliiigs as by other varieties of weaving action, quite

within the compass of the mechanical contrivances hereinbefore de-

scribed, as will be well understood by the practical weaver.

REGISTERED DESIGN.

INVERT BLOCK FOR SEWERS.

Registeredfor Mr. J. Cliff, Worthy, near Leeds.

This improved invert block is represented in end view in fig. 1 , as

forming the bot-

tom of a brick- F >s- l.

work sewer, and
in fig. 2 it is

shown in longi-

tudinal section

and side view.

This block is

designed to pro-

vide for various

wants in the

block commonly
used. In lieu

of plain sides,

the block, A, has

a raised edge,

so as to form a
more secure sup-

port for the

brickwork, and
is roughed so as

to give a better

hold to the lime

or cement. The
openings, b, are continuous throughout the length of the sewer, and are

formed with sockets at each end to receive a ring or thimble, which is

fixed with cement. This thimble, as well as rendering the passage con-

tinuous, also prevents the inverts from sinking irregularly, as they are

very apt to do on
a loose sandy soil, Fig. 2.

and thereby break |§^^«^
the level of the

sewer bottom.

The side open-

ings into the passages, b, supplant the common practice of laying a

common tile along the sides of sewers for soil drainage, these passages

conveying off all excess of water down the passages, b, independently of

the sewer itself.

MEETING OF THE BRITISH ASSOCIATION AT
CHELTENHAM.

This national Association, in pursuing its useful course, has been hold-

ing its twenty-sixth annual session at Cheltenham, under the presidency

of Dr. Daubeny. The receipts of the Association from various sources

during the year amounted to £4,276, and the expenditure to £4,068

;

but this includes the purchase money of £2,269. 10s., 3 per cent, consols.

The establishment at Kew, which is looked up to by the meteorologists

of all civilized countries, and which has been of immense service to

meteorological science, has cost but £557, and of this nearly one-half

has been repaid by the sums received for verifying meteorological instru-

ments. The President delivered the usual address, and, commench g
with the important subject of chemistry, said :

—

It is singular, that whilst the supposed elements of mineral bodies are

very numerous, the combinations between them should be comparatively
few ; whereas, amongst those of vegetable and animal origin, where the

ultimate elements are so limited in point of number, the combinations
which they form appear almost infinite. Carbon and hydrogen, for in-

stance, constitute, as it were, the keystone of every organic fabric;

whilst oxygen, nitrogen, and, less frequently, sulphur and phosphorus,

serve almost alone to build up their superstructure. And yet what an
infinity of products is brought about by ringing the changes upon this

scanty alphabet 1 Even one series of bodies alone, that known by the
name of the fatty acids, comprises several hundred well-ascertained

combinations, founded, however, upon a single class of hydro-carbons or

compound radicals, in which the carbon and hydrogen stand to each

other in equal atomic proportions, and are in each case acidified by the

same number of equivalents of oxygen. These acids are all monobasic,

or combine with only one proportion of base ; but add to any one of them
two equivalents of carbonic acid, and you obtain a member of a second

series, which is bibasic, or is capable of forming two classes of salts
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The above, therefore, constitute a double series, as it were, of organic

acids, the members of which are mutually related in the manner pointed

out, and differ from each other in their mode of combining according to

the relation between their respective elements. But already, by the

labours of Hoffmann and of other chemists, two other double series of

acids, the one monobasic, the other bibasic, mutually related exactly in

the same manner as those above, have been brought to light; each series,

no doubt, characterized by an equally numerous appendage of alcohols, of

ethers, and of aldehydes, to say nothing of the secondary compounds
resulting from the union of each of these bodies with others.

Hence the more insight we obtain into the chemistry of organic sub-

stances, the more we become bewildered with their complexity. The
chemist of the present day, whilst he recognises in the world of organic

life the same general laws which prevail throughout the mineral kingdom,
is, nevertheless, astonished and perplexed by the multiplicity of new
bodies that present themselves, the wondrous changes in them resulting

from slight differences in molecular arrangement, and the simple nature

of the machinery by whicli such complicated effects are brought about.

Before Liebig's time, the determination of the component elements of an
organic substance was a task of so much skill as well as labour, that

only the most accomplished analysts—such men, for instance, as my
lamented friend Dr. Prout in this country, or as the great Berzelius in

Sweden— could be depended upon for such a work ; and hence the data

upon which we could rely for deducing any general conclusions went on

accumulating with extreme slowness. But the new methods of analysis

invented by Liebig have so simplified and so facilitated the processes,

that a student, after a few months' practical instruction in a laboratory,

can, in many instances, arrive at results sufficiently precise to be made
the basis of calculation, and thus to enable the master-mind, which is

capable of availing itself of the facts before it, to breathe life into these

dry numerical details,—just as the sculptor, by a few finishing strokes,

brings out the expression of the statue, which has been prepared for him
by the laborious chiseling of a number of subordinate workmen. More-
over, the principles that had been deduced from the phenomena of the

mineral kingdom have undergone, in many instances, a correction from
the new discoveries made in the chemistry of the animal and vegetable
creation. It was a great step, indeed, in the progress of the science,

when Lavoisier set the example of an appeal to the balance in all our
experimental researches, and the atomic theory of Dalton may be re-

garded as the necessary, although somewhat tardy, result of the greater

numerical precision thus introduced. But no less important was the

advance achieved, when structure and polarity were recognised as influ-

encing the condition of matter, and when the nature of a body was felt

to be determined, not only by the condition of its component elements,

but also by their mutual arrangement and collocation—a principle which,
first illustrated amongst the products of organic life, has since been found
to extend alike to all chemical substances whatever.

Formerly it had been the rule to set down the bodies which form the
constituents of the substances we analyzed, and which had never yet
under our hands undergone decomposition, as elementary ; but the dis-

covery of cyanogen in the first instance, and the recognition of several

other compound radicals in organic chemistry more lately, naturally
suggest the idea that many of the so-called elements of inorganic matter
may likewise be compounds, differing from the organic radicals above
mentioned merely in their constituents being bound together by a closer

affinity. And this conjecture is confirmed by the curious numerical
relations subsisting between the atomic weights of several of these sup-
posed elements; as, for example, between chlorine, bromine, and iodine

;

an extension of the grand generalization of Dalton, which, although it

was unforeseen by the founder of the system, and therefore, like Gay-
Lussac's Theory of Volume, might very possibly have been repudiated
by him, had it been proposed for his acceptance, will be regarded by
others as establishing, in a manner more conclusive than before, the
soundness of his antecedent deductions. What, indeed, can be a greater
triumph for the theorist, than to find that a law of nature which he has
had the glory of establishing by a long and painful process of induction,
not only accommodates itself to all the new facts which the progress of
discovery has since brought to light, but is itself the consequence of a
si ill more general and comprehensive principle, which philosophers, even
at this distance of time, are still engaged in unfolding? It is also
curious to reflect, that whilst the bold speculations of Democritus have
been realized by the Manchester philosopher, the reveries of the alchemists
derive something like solid support from the minute investigations of his
successors. We may remark, indeed, as not a little remarkable, how fre-
quently the discoveries of modern days have served to redeem the fancies
of medioeval times from the charge of absurdity. If the direction of a
bit of steel suspended near the earth can, as General Sabine has proved,
be influenced by the position of a body like the muon, situated at a dis-

tance from it of more than 200,000 miles, who shall say that there was
anything preposterously extravagant in the conception, however little

support it may derive from experience, that the stars might exert an
influence over the destinies of man? And when we observe a series of

bodies, exhibiting, as it would seem, a gradation of properties, and,

although as yet undecompounded. possessing a common numerical rela-

tion one to the other, who will deny the probability that they are com-
posed of the same constituents, however little approach we may have as

yet made towards the art of resolving them into their elements, or of

forming them anew? Organic chemistry has also considerably modified

our views with respect to chemical affinity. According to one view,

indeed, which has been supported of late with considerable talent and
ingenuity, the law of elective attraction, to which we have been in the

habit of referring all the changes that are brought about by chemical

means, is a mere figment of the imagination ; and decomposition may be

accounted for, without the interference of any such force, by regarding

it simply as the result of that constant interchange whicli is supposed to

be going on between the particles of matter,—the atoms even of a solid

body being, according to this hypothesis, in a state of incessant motion.

But passing over these and other speculations which have not as yet

received the general assent of chemists, let me advert to others of an

older date, possessing, as I conceive, the strongest internal evidence in

their favour, which the case admits, from the harmony they tend to

introduce into the chaos of facts whicli the late discoveries in organic

chemistry have brought to light. Amongst these, one of the most

generally received, and at the same time one of the most universal

application, is that which represents the several combinations resulting

from organic forces, as being put together according to a particular

model or type, which impresses upon the aggregate formed certain

common properties, and also causes it to undergo change most readily,

through the substitution of some other element in the place of one of

those which already enters into its constitution. And this principle,

having been established with regard to one class of bodies, has since

been extended to the rest; for it now begins to be maintained, that in

every case of chemical decomposition a new element is introduced in the

place of one of those which constituted a part of the original compound,

so that the addition of a fresh ingredient is necessarily accompanied by
the elimination of an old one. The same doctrine, too, has even been

extended to the case of combination with a body regarded as elementary,

for here also the particles are considered as being in a state of binary

combination one with the other, owing perhaps to their existing in

opposite electrical conditions, and therefore possessing for each other a

certain degree of chemical affinity. Thus, when we unite hydrogen
with oxygen, we substitute an atom of the latter for one of the former,

previously combined with the same element. The type, therefore,

remains, although the constituents are different. When, in the forma-

tion of alcohol, we combine the oxide of the compound radical ethyle

with water, there is still only a substitution of the former for one of the

atoms of water previously united together, two and two; and when we
firm ether, we eliminate the second atom of water, and replace it by
another atom of the same compound radical. Thus the type of water

still remains, although none of the materials of the original fabric con-

tinue.

To many it may be more interesting to consider those practical

results bearing upon the arts of life, which have either been actually

deduced, or may be anticipated as likely to accrue, from the dis-

coveries in question. Of these, perhaps the most important is the

possibility of forming by art those compounds which had been for-

merly supposed to be only producible by natural processes, under the

influence of the vital principle. The last two years have added mate-

rially to the catalogue of such bodies artificially produced, as in the

formation of several species of alcohol from coal-gas by Berthelot, that

of oil of mustard by the same chemist, and the generation of taurine, a

principle elaborated in the liver, by Strecker. And if the above disco-

veries should strike you at first sight rather as curious than practically

useful, I would remark, that they afford reasonable ground for hope that

the production of some of those principles of high medicinal or economical

value, which Nature has sparingly provided, or at least limited to certain

districts or climates, may lie within the compass of the chemist's skill.

If quinine, for instance, to which the Peruvian bark owes its efficacy, be,

as would appear from recent researches, a modified condition of ammonia,

why may not a Hoffmann be able to produce it for us from its elements,

as he has already done so many other alkaloids of similar constitution ?

And thus, whilst the progress of civilization, and the development of the

chemical arts, are accelerating the consumption of those articles which

kind Nature has either been storing up for the uses of man during a vast

succession of antecedent ages, or else is at present elaborating for us in

that limited area, within which alone the conditions would seem to be
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such as to admit of their production, we are encouraged to hope that

Science may make good the loss she has contributed to create, by herself

inventing artificial modes of obtaining these necessary materials. In

this case we need not so much regard the exhaustion of our collieries,

although Nature appears to have provided no means for replenishing

them ; nor even be concerned at the rapid destruction of the trees which
yield the Peruvian bark, limited though they be to a very narrow zone,

and to a certain definite elevation on either side of the equator. Already,

indeed, chemistry has given token of her powers, by threatening to

alter the course of commerce, and to reverse the tide of human industry.

Thus she has discovered, it is said, a substitute for the cochineal insect,

in a beautiful dye producible from guano. She has shown that our

supply of animal food might be obtained at a cheaper rate from the

Antipodes, by simply boiling down the juices of the flesh of cattle now
wasted and thrown aside in those countries, and importing the extract

in a state of concentration. She has pointed out, that one of the earths

which constitute the principal material of our globe contains a metal, as

light as glass, as malleable and ductile as copper, and as little liable to

rust as silver; thus possessing properties so valuable, that when means
have been found of separating it economically from its ore, it will be

capable of superseding the metals in common use, and thus of rendering

metallurgy an employment, not of certain districts only, but of every

part of the earth to which science and civilization have penetrated.

And may 1 not also say, that she has contributed materially towards the

advancement of those arts in which an agricultural county like this is

especially interested ? Who has not heard of the work of Baron Liebig,

which, at the time of its first appearance, made such a sensation through-

out the country, and stirred up the dormant-energies of the agricultural

public not less thoroughly than the subsoil plough, of which he explained

the advantages, elicited the latent treasures of the land? It is not often

that the same individual has reaped a high reputation, at once by estab-

lishing general principles in science, and by rendering popular their

application to practice. Oersted, the father of the science of electro-

chemistry, and onr own Faraday, who has done so much to develop its

principles, left to Wheatstone the inveution of the telegraph ; Dalton, the

propounder of the atomic theory, did nothing to improve the manufac-

tures of the city in which he resided; and the contrivances which have
rendered the steam-engine generally applicable to practice, required a

combination of the distinct talents of a Black and a Watt, the one to

explain the theory of latent heat, the other to apply it to the economical

generation of steam. Bnt Baron Liebig stands equally distinguished

for his ingenuity in devising new methods of analysis, for his originality

in propounding great theoretical principles in science, and for his happy
talent m applying these principles to purposes of practical utility. Like
his countryman Goethe, his mind seems to have passed through three

phases ; for his ingenious methods of analysis were appreciated before

his views on the relation between organic substances, his doctrine of

compound radicals, and the consequences flowing from his researches in

vegetable chemistry, came to be generally admitted ; and the latter had
already taken root in the minds of chemists, and had established for him
a very high reputation among his fellow-labourers in science, before his

attempts to apply his principles to agriculture and to physiology made
his name so celebrated, as it has since been, amongst the public in

general.

It is well known that a controversy has been going on for some time

past between this distinguished foreigner and certain experimental agri-

culturists of our own country, with regard to the principles upon which
the manuring of our land ought to be regulated. In so far as concerns

the relative advantages of mineral and ammoniacal manures, I presume
there is little room for controversy; for although most soils may contain

a sufficiency of the inorganic constituents required by the crop, it by no
means follows that the latter are always in an available condition ; and
hence it may well happen, that in most cases in which land has been long

under cultivation, the former class of manures becomes, as Baron Liebig

asserts, a matter of paramount necessity. Now, that the same necessity

exists for the addition of ammoniacal manures can hardly be contended,

when we reflect that, at the first commencement of vegetable life, every
existing species of plant must have obtained its nourishment solely from
the gaseous constituents of the atmosphere, and from the mineral contents

of the rock in which it vegetated. The only divergence of opinion, there-

fore, that can arise, relates to the degree of their respective utility in the
existing state of our agriculture, and to the soundness of Baron Liebig's

position, that a plant rooted in a soil well charged with all the requisite

mineral ingredients, and in all other respects in a condition calculated to

allow of healthy vegetation, may sooner or later be able to draw from the
atmosphere whatever else is required for its full development. And does
not, I would ask, this latter position derive some support from the luxu-

I riant vegetation of the tropics, where art certainly contributes nothing

towards the result ? and is it not also favoured by such experiments as

those carried on at Lois Weedon, in Northamptonshire, where the mo3t
luxuriant wheat crops have been obtained for a number of consecutive

years without manure of any kind, simply by following out the Tullian

system of stirring up and pulverizing the soil ? How, too, are we to

explain that capacity of subsisting without any artificial supply of am-
monia, which Mr. Lawes is led by his experiments to attribute to turnips

and other plants of similar organization, unless we assume that the power
residing in the leaves of absorbing ammonia from the air may render

plants, in some cases at least, independent of any extraneous aid ? Be
this, however, as it may, there is at least a wide distinction between this

opinion and the one attributed to Baron Liebig by many, who would seem
to imagine that, according to his views, ammonia, if derived from artificial

sources, was in a manner useless to vegetation. As if it could be a

matter of any moment, whether the substance which in both cases

afforded the supply of nitrogen, and which in both cases also was
primarily derived from the decomposition of organic substances, had
been assimilated by plants directly upon its being thus generated, or had
been received into their system at a later period, after having been dif-

fused through the atmosphere ! To suppose that Baron Liebig should

have attached any moment to this distinction, seems inconsistent with
many passages in his work, in which, although the paramount importance

of mineral manures may be insisted upon, and the success which had in

certain cases attended the use of one compounded only of mineral in-

gredients, may be put forward as a motive for further trials, the utility

of ammoniacal substances in all their several forms is at the same time

distinctly admitted. Still the practical question remains, whether,

admitting the theoretical truth of Baron Liebig's position, a larger

expenditure of capital will not be required for bringing a given farm into

a condition to dispense with ammoniacal manures, than for procuring

those materials which contain that ingredient ready for use ?

After alluding to the practical researches which have been carried on

in our own country, and especially those conducted under the auspices of

the Highland Society by Dr. Anderson; at our own Agricultural College

by Professor Voelcker; and, through the aid of the Eoyal Agricultural

Society, by their consulting chemist, Mr. Way, the president took up
the science of Botany, glancing at the discoveries made with the assist-

ance of the microscope, and the results of investigations in the depart-

ment of geographical botany. He then came to Geology, as to which,

after noticing the rapid studies which it has made within the last twenty
years, he said—Amongst the axioms of the science there was none which
a few years ago seemed so little likely to be disputed, as that the classes

of animals and vegetables which possessed the most complicated structure

were preceded by others of a more simple one ; and that, when we traced

back the succession of beings to the lowest and the earliest of the

sedimentary formations, we arrived at length at a class of rocks, the

deposition of which must be inferred, from the almost entire absence of

organic remains, to have followed very soon after the first dawn of

creation. But the recognition of the footsteps and remains of reptiles in

beds of an earlier date than was before assigned to them, tended to

corroborate the inferences which had been previously deduced from the

discovery, in a few rare instances, in rocks of the secondary age, of mam-
malian remains ; and thus has induced certain eminent geologists boldly

to dispute whether, from the earliest to the latest period of the earth's

history, any gradation of beings can in reality be detected. Into this

controversy I shall only enter at present, so far as to point out an easy

method of determining the fact, that organic remains never can have
existed in a particular rock, even although it may have been subjected to

such metamorphic action as would have obliterated all traces of their

presence. This is simply to ascertain that the material in question is

utterly destitute of phosphoric acid ; for inasmuch as every form of life

appears to be essentially associated with this principle, and as no amount
of heat would be sufficient to dissipate it when in a state of combination,

whatever quantity of phosphorio acid had in this manner been introduced

into the rock, must have continued there till the end of time, notwith-

standing any igneous operations which the materials might have after-

wards undergone. But as the discovery of very minute traces of

phosphoric acid, when mixed with the other ingredients of a rook, is a

problem of no small difficulty, an indirect method of ascertaining its

presence suggested itself to me in some experiments of the kind which I

have instituted, namely, that of sowing some kind of seed, such, for

instance, as barley, in a sample of the pulverized rock, and determining

whether the crop obtained yielded more phosphoric acid than was present

in the grain, it being evident that any excess must have been derived

from the rock from which it drew its nourishment. Should it appear by
an extensive induction of particulars, that none of the rocks lying at the

base of the Silurian formation, which have come before us, contain more
phosphoric acid than the minute quantity I detected in the slates of
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Bangor and Llanberris, which were tested in the above manner, it might

perhaps be warrantable hereafter to infer, that we had really touched

upon those formations that had been deposited at a time when organic

beings were only just beginning to start into existence, and to which,

therefore, the term Azoic, assigned to these rocks by some of the most

eminent of our geologists, might not be inappropriate. The proofs of

the former extension of glaciers in the Northern hemisphere, far beyond

their actual limits, tend also to complicate the question which has at all

times so much engaged the attention of cosmogonists with respect to the

ancient temperature of the earth's surface, compelling us to admit that,

at least during the later of its epochs, oscillations of heat and cold must
have occurred, to interfere with the progress of refrigeration which was
taking place in the crust. On the other hand, facts of an opposite ten-

dency, such as the discovery announced at our last meeting by Captain

Belcher, of the skeleton of an Icthyosaurus in lat. 77°, and of the trunk of

a tree standing in an erect position in lat. 75°, have been multiplying

upon us within the same period; inasmuch as they appear to imply that

a much higher temperature in former times pervaded the Arctic regions

that can be referred to local causes, and therefore force upon us the

admission, that the internal heat of the nucleus of our globe must at one

time have influenced in a more marked manner than at present the tem-

perature of its crust.

If earthquakes bring under our notice chiefly the dynamical effects of

this hidden cause of movement and of change, those of volcanoes serve to

reveal to us more especially their chemical ones ; and it is only by com-
bining the information obtained from these two sources, together with

those from hot springs, especially as regards the gaseous products ofeach,

that we can ever hope to penetrate the veil which shrouds the operations

of this mysterious agent; so as to pronounce, with any confidence,

whether the effects we witness are due simply to that incande.-cent state

in which our planet was first launched into space, or to the exertion of

those elective attractions which operate between its component elements

—attractions which might be supposed to have given rise, in the first

instance, to a more energetic action, and consequently to a greater

evolution of heat, than is taking place at present, when their mutual
affinities are in a great measure assuiged. Within the last twenty years

much has been done towards the elucidation of this problem, with respect

to the gases and other bodies evolved from volcanoes in their various

phases of activity ; the results of which, however, do not appear to me to

present anything irreconcileable with that view of their causes which was
put forth many years ago in the work I published. Whilst, however,

the latter is offered as nothing more than as a conjectural explanation of

the phenomena in question, I may remind those who prefer the contrary

hypothesis on the ground that the oblate figure of the earth is in itself a

sufficient proof of its primeval fluidity, that this condition of things could

only have been brought about in such materials by heat of an intensity

sufficient, whilst it lasted, to annul all those combinations amongst the

elements which chemical affinity would have a tendency to induce, and
thus to render those actions to which I have ascribed the phenomena, not

only conceivable, but even necessary consequences of the cooling down
of our planet from its original melted condition.

In Geography, several important undertakings have been set on foot,

and some interesting discoveries made since the period of our last

meeting:—1. Dr. Kane has extended his Arctic discovery, through Smith
strait, at the head of Baffin bay, to about 3° nearer the pole. 2. Mr.
Kelly has announced the result of several independent surveying expe-
ditions despatched by him to the valley of Atrato, with a view to the

formation of a great navigable channel through Central America, between
the Atlantic and Pacific oceans. When Humboldt directed attention to

this region fifty years since, he had only uncertain reports to guide his

anticipations ; and these surveys have been the first to throw actual light

upon this region. 3. An expedition has been despatched to North Aus-
tralia, for the purpose of exploring the interior and tracing the extent of

the northern watershed. Its arrival at the mouth of the Victoria river

has been announced. 4. It is proposed, by the Geographical Society, to

despatch an expedition to Eastern Africa to explore the extent of the inland
waters known to exist there, and, if possible, to discover the long-sought
sources of the Nile. 5. The explorations in the Rocky mountains, by
several parties in South America, in the Pacific and elsewhere, are
far too numerous to be farther alluded to.

Such are a few of the additions to our knowledge which have been
made in the course of the last twenty years in those sciences with which
we are most familiar. Whilst, however, the actual progress which has
taken place in them is in itself so satisfactory, the change which the
sentiments of the public have undergone, with regard to their claims to

i respect, affords no less room for congratulation.
If our attention is turned to the metropolis, we see rising up around us

establishments for the advancement of Physical Science, of which our

ancestors would scarcely have dreamed the possibility. I may instance

the School of Mines, first placed under the management of our late

associate, Sir Henry de la Beche, and now presided over by Sir Roderick

Murchison, as a convincing proof of the improved feeling on such subjects

entertained by the government of this country. I may mention also

another proof of a greater appreciation of the claims of science, in their

having departed from the practice, which had prevailed ever since the

death of Sir Isaac Newton, of regarding the mastership of Her Majesty's

Mint a purely political appointment, and in conferring it, as they have
done on the last two occasions, as a reward for scientific eminence. It

is also gratifying to find that the attention of the legislature has at length

been seriously called to consider what measures of a public nature might
be adopted for improving the position of science and its cultivators, and
that the Royal Society have appointed a body of its members to receive

suggestions on that subject, and to report upon it, in order that a matured
plan may be presented to Parliament to meet this object at its next
session. Nor, if we extend our glance to the provinces, need I go further

than the neighbourhood of our present place of meeting, in order to point

out as many as four active clubs of naturalists, who sustain as well as

diffuse an interest in our pursuits, by frequent meetings, and by inves-

tigating, in common, the physical peculiarities of their respective neigh-

bourhoods. In this very county, too, we have lately witnessed the first

example of au institution founded for the express purpose of communicating
to the rising generation of farmers that scientific as well as practical

instruction, the union of which is admitted by every enlightened agri-

culturist to be essential for the purpose of deriving the fullest advantage
from the natural resources of our soil. Nor can I help feeling an honest

pride when I reflect that this establishment, which has since risen to such

importance, and is celebrated throughout the land as the best training

school for youths destined to husbandry which England affords, should

have emanated from the members of a little club, existing in a neighbouring

county-town, endeared to me by long associations, from its near proximity

to the place of my birth, and the home of my earliest years. Turning,

too, to the university to which I belong, in which a few years ago our

pursuits were hardly regarded as integral parts of academical instruction,

we now find in it at least a recognition of their importance to have taken

place, and classical literature no longer disdaining to own as her sisters

the studies which engross so large a part of the attention of the public in

general. Nay, the Academic body has lately devoted no small portion

of its revenues towards the erection of a museum, intended to comprehend
under one roof all the appliances for research, as well as all the means of

instruction which can be required in the several branches of Natural

Philosophy. The extension, indeed, which is now given to the name in

the language of naturalists, and even by the public at large, is in itself

an indication of correeter views than were formerly entertained with
regard to the uses of such establishments. Few, for instance, have such
a notion of a museum as Horace Walpole gave utterance to at the close

of the last century, when he defined it " a hospital for everything that is

singular—whether the thing has acquired singularity from having

escaped the rage of time, from any natural oddness, or from being so

insignificant that nobody thought it worth while to produce any more of

the same." Nor will it be possible to ridicule these institutions, as an
eminent member of my own university, even within my recollection, was
tempted to do, in alluding to the little institutions of the kind set up in

some of our provincial towns. " The stuffed ducks, the skeleton in the

mahogany case, the starved cat and rat which were found behind a
wainscot, the broken potsherd from an old barrow, the tatooed head of

the New Zealand chief, the very unpleasant looking lizards and snakes

coiled up in the spirits of wiue, the flint stones and cockle shells, &c,
will no longer be seen jumbled together in heterogeneous confusion," as

might have been the case at the period alluded to. The Ipswich Museum
has set an example which I have no doubt will be generally followed, of

selecting, for such institutions, a series of types illustrative of the mineral,

vegetable, and animal kingdoms ; and a committee of this Association is

now employed in the useful undertaking of preparing a list of objects cal-

culated to illustrate the different forms in nature, and thus rendering our

provincial museums no longer mere rareeshows, but places where the

masses may receive instruction in all branches of Natural History.

We shall conclude our extracts with a few sentences which merit the

serious attention of all who have the important charge of educating our

youths. It begins to be generally felt that amongst the faculties of mind,

upon the development of which in youth success in after life mainly de-

pends, there are some which are best improved through the cultivation of

the physical sciences, and that the rudiments of those sciences are most
easily acquired at an early period of life. That power of minute ob-

servation—those habits of method and arrangement—that aptitude for

patient and laborious inquiry—that tact and sagacity in deducing in-

ferences from evidence short of demonstration, which the natural sciences
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more particularly promote, are the fruits of early education, and acquired

with difficulty at a later period. It is during childhood, also, that the

memory is most fresh and retentive, and that the nomenclature of the

sciences, which, from its crabbedness and technicality, often repejs us at

a more advanced age, is acquired almost without an effort.

REPORT OF THE PATENT LAW COMMITTEE OF
THE BRITISH ASSOCIATION.

Onr readers will remember, that at the meeting of the British Associa-

tion held last year in Glasgow, a committee, consisting of the Earl of

Harrowby, the Duke of Argyll, Sir David Brewster, W. Fairbairn,

Thomas Graham, Colonel Sabine, and Thomas Webster, was appointed,

on the recommendation of the mechanical section, " for the purpose of

taking such steps as may be necessary to render the patent system of

this country, and the funds derived from inventors, more efficient and
available for the reward of meritorious inventors, and the advancement
of practical science."

This committee presented to the meeting at Cheltenham a report,

a copy of which we now lay before our readers :

—

" This committee, after reviewing the position of the question in refer-

ence, not only to the report of their immediate predecessors (the com-
mittee appointed at the Liverpool meeting of the British Association),

hut to the proceedings at former meetings of the Association, and of

other bodies : namely, of the Society of Arts, of the Manchester Com-
mittee, presided over by your vice-president, Mr. Fairbairn ; and of the

United Inventors' Association, and the powers existing under 'The
Patent Law Amendment Act, 1852,' presented the following memorial

to the Lord Chancellor in the month of March last.

" The amendment of the patent laws, and the encouragement to be

thereby afforded to practical science, has, from time to time, occupied

the attention of the British Association for the advancement of science.

At the meeting of the Association in Glasgow, in September last, the

following resolution was passed :

—

'"That the Earl of Harrowby, His Grace the Duke of Argyll, Sir

David Brewster, Colonel Sabine, the Master of the Mint (T. Graham),

William Fairbairn, and Thomas Webster, be a committee for the pur-

pose of taking such steps as may be necessary to render the patent

system of this country, and the funds derived from inventors, more
efficient and available for the reward of meritorious inventors, and the

advancement of practical science.'

" At the meeting of the British Association at Liverpool, in the pre-

ceding year, a similar resolution was passed, appointing a committee,

also presided over by the Earl of Harrowby.
" The report of that committee to the meeting of the Association

at Glasgow, and the proceedings thereon, are sent herewith.

"In that report, and in the di.-cussion to which that report and another

communication on the patent laws gave rise at the Glasgow meeting

of the British Association, attention was directed to various defects

in the present system, all, or nearly all of which had been the subject of

evidence before, and of consideration by the Select Committee of the

House of Lords in 1851, on the patent bills of that session. These

defects were intended to be provided for by 'The Patent Law Amend-
ment Act, 1852,' establishing the present system; and it is believed

that the greater part of them are capable of being dealt with by a

liberal interpretation and administration of the powers of that act.

" The first section of that act provides, that the Lord Chancellor, the

Master of the Rolls, and the law officers for England, Scotland, and

Ireland, respectively, together with such other person or persons as may
be, from time to time, appointed by Her Majesty, shall be ' Com-
missioners of Patents for Inventions.'

"The first report of the Commissioners of Patents contains the follow-

ing passage :
—

' The law officers of .Scotland and Ireland, not being in

England at the commencement of the act, took no part in the proceed-

ings (j. e. of bringing the act into operation) ; and as the functions of

those officers, in respect of patents for inventions, are entirely abolished,

it is not to be supposed they (the law officers of Scotland and Ireland)

will be called upon at any future time to act as commissioners.'
" In reference to the result of this interpretation of, and proceedings

under the act, and of the non-appointment of any other person or persons

as a commissioner or as commissioners for the administration of the new
system, the report of the Liverpool committee says:

—

"
' That system has been so arranged as to exclude the law officers of

Scotland and Ireland from its administration, and to devolve the whole
responsibility on the Lord Chancellor, the Master of the Rolls, and the

Attorney and Solicitor Generals of England, whose other official duties

are so numerous and engrossing as to prohibit their affording that atten-

tion to the development of a system confessedly so difficult, as to be
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incapable of adequate administration without the co-operation of per-

sons practically acquainted with the requirements of the system in-

tended to be established, and for the establishment of which ample
provision and powers are contained in the ac .'

"The committee of the British Association, having regard to the

inherent difficulty of the subject, and to the number of questions either

of administration or of legislation adverted to in the accompanying
report, and at the Glasgow meeting of the British Association, respec-

fully suggests that Her Majesty should be advised to appoint some other

persons as commissioners of patents under the Patent Law Amendment
Act, 1852, or that the working of that act should be the subject of

immediate inquiry.
" The Lord Chancellor has recently expressed, through the Earl of

Harrowby, a willingness to comply with the prayer of the memorial, on
being distinctly informed and satisfied as to what such commissioners

would be expected to and could do. To this the committee of last year
have not had the opportunity of making any reply ; but they are en-

couraged by various circumstances to believe that these and similar

efforts, if persevered in, will not be in vain, and that the reform of the

patent law, which, in the address of your first president, the Rev. Vernon
Harcourt, at the meeting at York in 1831, was pointed out as one of

the subjects to which a scientific association might be justly expected to

call public attention, and which has been repeatedly brought before your
meetings, will ere long be recorded as one among the many useful results

of the British Association."

Upon this report, and a paper by Mr. R. A. Macfio on the novel propo-

sition of allowing the public to use every invention as soon as patented,

by payment of a reasonable sum as license money, to be settled by com-
pulsory proceedings in case no agreement could be come to, a discussion

took place, in which the necessity of a change in the system of granting
patents, and of a less uncertain reward to the inventors, was insisted on

;

and it was unanimously resolved—" That the report of the Patent Law
Committee be adopted, and that this meeting recommend that the Earl
of Harrowby, Lord Stanley, M.P., William Fairbairn, Thomas Graham
(Master of the Mint), James Heywood, M.P., Mr. Commissioner Hill,

Colonel Sabine, and Thomas Webster, be a committee for the purpose of

taking such steps as may be necessary to rentier the patent system of

this country, and the funds derived from inventors, more efficient and
available for the reward of meritorious inventors, and the advancement
of practical science."

ENGINE-BUILDING IN THE COLONIES.

The vigour of our colonial off-shoots is constantly asserting itself in

various ways,—but in none has it come out more prominently than in the

fact, that there are now such things as colonial-built steam vessels.

The record of engineering progress in Australia will probably soon ba
added to our duties. In fact we commence this task in the pages now
before the reader, to whom we introduce engravings of the first pair of

Fig. l.

oscillating marine engines built in Sydney ; or p3ihap; we may almost

say, on that side of " the line."

Fig. 1 is a front elevation ; and fig. 2 a sectional view of on i o' these
2A
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engines, which are the production of the Sussex Street Engine Works,

Sydney, the establishment of Messrs. P. N. Russell & Co.

The boat in which they are at work is named the Nowra, a nalive de-

signation. She is built on the diagonal principle, in three thicknesses,

and is the property of the

Shoulhaven Steam Navi-

gation Company, being

employed by that concern

in bringing down pro-

duce on the Shoulhaven

river to the larger boats

which trade between that

port and Sydney.

With forty tons of cargo

on board, this vessel

draws twenty-six inches

of water, attaining a
speed of ten knots per

hour; and she certainly

deserves mention from

us, both for her intrinsic

merits as a piece of work
and as a curiosity to show
what can be acomplished

in Australia, in the face

of the high price and
scarcity of anything like

skilled labour. We,
therefore, add a few notes in the shape of particulars of the construction

and proportion of her engines

:

Two cylinders 12J inches diameter, and 1 foot 9 inches stroke.

Diameter of padille shafts, 4£ inches.

Diameter of paddle wheeel 9 feet 4 in. over all ; 9 feet over floats.

Length of floats 4 feet 3 inches.

Width of floats 1 foot 3 inches.

Number of floats 10 each wheel.

Crank pins 3 inches by 4J inches.

Columns 1£ inches diameter.

Piston rods 2^ inches diameter.

Steam ports 9 inches by 1 broad.

Steam pipes 3£ inches diameter.

Exhaust pipes 4 inches.

Stroke of valves 2J inches.

Cover £ inch.

One feed pump 4 inches diameter by 8 inches stroke.

One bd^e pump 4 inches diameter by 5 inches stroke.

One hand pump 2^ inches diameter by 8 inches stroke.

Trunnions 7 inches diameter by 3£ inches stroke.

Immersion of floats 1 foot 3 inches.

Immersion of wheels 1 foot 5 inches.

Boiler diameter 5 feet 6 inches.

Length 18 feet G inches.

Length of furnaces 7 feet.

Length of bar 6 feet.

Grate surface 24 square feet.

Furnace 68) - „. .-

Fine 197;
s* ft

'
effectlve

Total 2G5 square feet effective.

Diameter of funnel 23 inches.

Height of funnel '17 feet.

Number of revolutions per minute, 45 ; steam pressure, 50 lbs. per square inch.

Messrs. Russell's works, which are the most extensive of the kind in

the colony, are situated partly in George Street, and partly in Sussex
Street, Sydney. The George Street section, known as the Sydney Foundry,
is situated in the centre, and has been carried on under the present firm for

upwards of twelve years. The work done there is of a very general char-

acter, including iron and brass founding, blacksmiths' and coppersmiths'
work, hay and wool presses, and stoves. Above 120 hands are em-
ployed there, turning out from 25 to 30 tons of iron castings weekly.
There is also connected with this establishment a wholesale ironmongery
and ship chandlery store. The Sussex Street Works are situated on
Darling harbour, and the work done there consists of steam-engines,
flour-mills, and heavy machinery of all kinds. The largest lathe in the
works, made by Messrs. Shanks of Johnstone, Scotland, is capable of
boring a 60-inch cylinder. There is also a steam-hammer by Nasmyth.
In both shops there are at work eight self-acting lathes, three screwing
machines, one slotting, two shaping, two planing, nine drilling machines,
six common lathes, and two punching machines.
As far as plant is concerned, this energetic establishment is quite

capable of turning out machinery of any size from its own special

resources, the only limit being in wrought-iron work, such as shafts,

which can only be made up to seven inches in diameter.

REVIEWS OF NEW BOOKS.

A General Gazetteer in Miniature ; or, Compendious Geographical
Dictionary, containing a Description of the Present State of the Known
World. By E. Brookes, M.D. The whole revised, and the account of

all the most recent discoveries, statistics, &c, added from the latest

authorities. By A. G. Findlay. London : Tegg & Co, 1856.

A gazetteer or geographical dictionary is a very useful work,
especially to us of the British nation, the greatest colonisers and travel-

lers in the world. Not only is a large section of us continually travelling

over the globe, but most of us have friends or relations settled in some
foreign country. With the extension of our commerce, comes a more
intimate acquaintance with foreign places ; and hence the reason that

so many geographical works have appeared of late years, many of them
really valuable and reliable. Whether the work named above merits to

be placed along with those to which we allude, will appear from a refer-

ence to the article " Madeira," a place much visited, and not far distant.

We are there informed that the island is 54 miles long by 20 broad

;

that it contains 400 square miles ; that its highest mountain has an
altitude of 5068 feet; that cedar trees are abundant; that hogs run

wild on the mountains, and are hunted down by dogs, and that all the

sugar-works have been removed. Now, all these statements are wrong:
the island is only 30 miles long by 12 broad ; its area is not more than

250 square miles ; the highest point is stated at a thousand feet too low
at least ; there are no wild cedar trees

;
juniper, however, is found there,

but it is very rare ; no hogs run wild, and, consequently, there is no
hog-hunting; the cultivation of the sugar-cane has been vigorously

prosecuted since the commencement of the vine disease, now four years

ago. From all this, it is pretty evident that Mr. Findlay has not con-

sulted the latest authorities, as the title-page asserts.

However concise a work of reference may be, it must, as a matter of

course, give us information on which we can depend for correctness, else

we had better be without it. We hope that the other works to winch
Mr. Findlay has attached his name, are more accurate than this now
under review.

CORRESPONDENCE.
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IRON ORE FROM LAKE CHAMPLAIN

It will no doubt be interesting to the numerous readers of your scien-

tific journal to know, that an iron ore is now coming to Britain from Lake
Champlain, which, tested by Mr. Abel, chemist to the War Department,

Woolwich, gives—
Silica, -..--..
Protoxide of iron, -

Sesqiiioxide of iron, - - - - -

Phosphoric acid, -----
Lime, -------
Water and loss, -

Manganese, ------
No sulphur detected.

Thus the ore is rich and of remarkable purity, almost without any
earthy matter, and entirely free from sulphur; and consisting chiefly of

crystals of magnetic oxide of iron, it is easily melted and separated, ana
is very uniform in quality, and reported by Professor Ansted, and other

eminent chemists, as well adapted for mixing. Besides, its constituents,

silica and manganese, assimilate it much to the famous Swedish iron;

and being very ductile, it is expected to be specially adapted to the

manufacture of steel, boiler plates, &c. As it can be brought over at a

moderate freight, it may he extensively introduced.

Liverpool, August, 1856. Thos. R. Arnott.

MONTHLY NOTES.

New Galvanic Battery.—The chief problem in the construction of the

galvanic battery, the principal source of the electricity used in laboratories and

manufactories, is the production of a continuous stream of electricity. Bunsen's

battery, and those which preceded it, are expensive, whilst the sulphate of zinc,
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produced by the chemical actions, is valueless. A French gentleman, named Doat,

has lately introduced an improvement in the construction of batteries, with a view

of obtaining, as the result of the chemical actions, some product which can be

afterwards turned to account. For the zine of the Bunsen battery, he substitutes

metallic mercury. For the sulphuric acid, he substitutes a saturated solution of

iodide of potassium. The iodine of the iodide of potassium replaces nitric acid, or

sulphate of copper, in those batteries in which two liquids are used. A battery of

this construction will maintain continuity of action for several days, whatever may
be its intensity. Charcoal is employed as a positive pole. A square trough of

glass or gutta-percb3 encloses the mercnry and the iodide of potassium. The

charcoal and the iodine of the alkaline iodide are contained in a porous vessel of a

square form, which is immersed in the liquids of the trough to about half an inch

from the surface of the mercury. When the electric current is established, the

iodide of potassium acts with great energy on the mercury, producing proto-iodide

of mercury, which, in consequence of the presence of the alkaline iodide, is de-

prived of half the mercury, which reassuraes its metallic condition, and is thus

converted into per-iodide of mercury. This substance being one of those which

exert a very powerful action on metallic mercury, its action assists that of the

iodide of potassium. By a simple mechanical arrangement, the quantity of elec-

tricity generated is susceptible of regulation. The means adopted by M. Doat for

the reproduction of the materials employed, so as to render them again fit for use

as agents for the generation of electricity, are the following :—The products re-

sulting from the action of the battery are simply as we have stated—per-iodide of

mercury, dissolved in iodide of potassium. The iodide of potassium is reproduced

by beiog slightly heated in a capsule, surmounted by a bell. The per-iodide of

mercury, being very volatile, is separated by the caloric, and condensed at the top

of the bell, the iodide of potassium being left in the capsule. As to the mercury,

one part is reproduced whilst still under the actiou of the battery, by means of

certain reactions which take place spontaneously. The iodide of potassium, by

acting on the mercury, changes it into a proto-iodide ; but this, in consequence of

the presence of the alkaline iodide, restores a portion of the mercury to its metallic

state, and is itself converted into per-iudide. This, however, in its turn, acts upon

the metallic mercury, and both changes it, and passes itself into the condition of a

proto-iodide. These two proto-iodides again losing half their mercury, the same

action is indefinitely continued. The reproduction of the mercury, which is sepa-

rately performed, is effected in the following manner:—The per-iodide is treated

with caustic barytes, from which results oxide of mercury and iodide of barium.

This oxide, when submitted to a slight degree of heat, loses its oxygen, and leaves

pure mercory, which can be received in a suitable apparatus. By heating the

iodide of barium in a vessel surrounded by a condenser, the iodine is volatilized,

and crystallizes in the receiver. The expense of the Bunsen battery is not its only

inconvenience. The necessity of employing concentrated acids, the troublesome

process of washing the metal plates of the cells, the disagreeable odour of the

nitrous gas, and the injurious effects which it produces on the workmen, are im-

portant objections to that battery. Moreover, when long used, it ceases to be

uniform in its action. M. Doat's battery, on the other hand, does not give rise to

any product exercising an injurious effect on the human frame, iodide of mercury

being alone produced, and this without liberating any noxious gases, whilst it pos-

sesses an advantage which is invaluable for manufacturing purposes ; namely, a con-

tinuous and equable action, to a degree to which no other known battery can establish

a claim. Experiments have been made to ascertain its power, aud the result seems

to la, that it is equal to two-thirds of a Bunsen battery of the same dimensions.

Beetson's Bath Valve.—Mr. Beetson of Brick Lane, St. Luke's, London,

has recently introduced the simple and efficient arrangement of valve for bath and

other similar purposes represented in our engravings. Fig. 1 is a plan of the

valve, and fig. 2 i3 a vertical longitudinal section.

In this arrangement, the three pipes for hot, cold,

and waste water, all communicate with a single

pipe, by which the water enters or leaves the bath.

Each of the three pipes is fitted with a valve such

as is shown in section in fig. 2. The valve con-

sists of a clack or hinged valve, the face of which

U covered with india-rubber. The valve-seating

is slightly inclined, and when to be shut, the valve

is pressed against it by a gp< cics of wedge piston, worked by a verLical rod passing

up to a handled bell-crank lever above. To open the valve, the piston is raised

and catches a curved tail at the upper part of the valve. This valve is very simple,

and cannot easily get out of order, and when the india-rubber facing of the valve
is worn it can easily be renewed.

Vacuum Plate-Holder for Photographers.—The ingenious apparatus

represented in section in our engraving, has recently come into use by photograph-

ers, and is found to be very convenient. In manipulating the plates used in the

photographic art, great difficulty has been experienced in holding the plates pro-

perly. Great care is required, as a touch mars the work in hand, whilst any per-

manent handle or means of holding the plate in the various positions required is

inadmissible. The desideratum is fully supplied in

the little instrument now engraved. This contriv-

ance is a refinement on the schoolboy's leather

sucker for lifting stones. A neat wooden tube, serv-

ing as a handle, is fitted with a disc of india-rubber

fixed on the end of a metal rod, which passes up the

tube to a lever. This lever works through a slit in

the side of the tube, and is retained in a catch when
necessary. When this instrument is to be used, the

india-rubber disc, in a loose state, is pressed upon

the plate to be lifted, and the centre of the disc is

drawn into the tube by means of the rod and lever.

This causes a vacuum to be formed between the

plate and the disc, and the atmospheric pressure

attaches the whole firmly to the plate. When the

plate no longer requires the services of the handle,

the lever is released, and the india-rubber disc is at

once loosened. This very obvious application of a well-known principle, has, we
believe, been invented over and over again in various parts of the kingdom.

M'Kinlay's Reeling or Winding Apparatus.—Mr. E. M'Kmlay, manager

of Messrs. J- & R. Cohan's mills, Glasgow, has recently introduced an important

improvement in reeling apparatus for winding yarns into hanks, whereby such ap-

paratus is rendered automatic to a greater extent than heretofore, and considerable

economy is effected in this branch of manufacture by the consequent saving of time

and labour. In the ordinary reeling apparatus several ends of yarn are wound
upon one reel, but in the improved apparatus it is preferred to have a separate reel

for each end, so that when the requirements of one end of yarn call for the stopping

of the reel, such stopping will not affect the entire series of yarn ends. When a

certain portion of a yarn end is wound upon the reel, the yarn guide or cop carrier

shifts laterally, so as to separate the end or hank of yarn as wound upon the reel,

into eight or any other convenient number of skeins. In ordinary reeling apparatus

the required shift is effected by means of a weight and ratchet movement, but in

one direction only, the attendant having to shift back the guide or cop carrier for a

fresh start for each set of ends. According to the present invention, however, this

movement is rendered altogether self-acting, and takes place alternately in opposite

directions, being effected by means of a ratchet wheel which is set round a tooth at

each revolution of the measuring wheel, this wheel being the same as in ordinary

machines. The ratchet wheel has fixed to it a small segmental toothed rack,

which in turning gears alternately with two racks situated on opposite sides of it,

and fixed to the under side of the small plate carrying the cop and yarn guides.

Thus, when this segmental rack is in gear on one side, it shifts the carrier in one

direction, and when it is in gear on the opposite side it shifts it in the opposite

direction. The guide through which the yarn passes in going upon the reel, is

carried upon a light lever centered eccentrically, as regards its weight, so as to fall

when the yarn breaks and does not hold it up. In falling, this lever pushes a thin

metal finger piece across a slot in a lever or bar, the descent of which throws the

reel spindle out of gear with the driving pulley. When the apparatus is working

regularly, a reciprocating bar, actuated by an eccentric or similar movement upon

the reel spindle, works down into the slot in the stopping bar or lever: but when

the yarn breaks, the finger piece is interposed across the slot, and the next descent

of the reciprocating bar carries down the stopping bar or lever and stops the ap-

paratus: a similar stopping action comes into play when the hank is completed.

For this purpose, the ratchet wheel, by means of which the cop carrier is shifted

laterally, is fitted with pins in suitable positions, which pins act upon a second

finger piece, causing it to be inserted across the slot of the stopping bar or lever, so

that the next descent of the reciprocating bar stops the apparatus, as in the case of

the broken yarn. ^'
Rotation of the Moon.—The question whether the moon rotates on its own

axis whilst it is revolving round the earth, has excited a great deal of attention of

late, and many proofs of that rotation have been laid before the public, with the

view of convincing certain refractory individuals of the fact. One very simple ex-

periment is to our minds conclusive, and we shall now explain what must carry

conviction to every one who will give us his attention for two minutes. Go to a

circular table, and place at the centre something to represent the earth. Then
t;ike any round object, say a ball of worsted, and place it near the edge of the table,

first pinning to it a small piece of paper, in order to identify the side which is

always turned towards the earth. Now, let us call the spot where we place the

ball of worsted A, and the spot exactly over against A, on the opposite edge, let

us call C- A line drawn from A to C will of course cut the table into two semi-

circles. The path which the ball would take, to imitate that of the moon in its

revolutions, will be along the edge of the table from A to C, and then onwards

from C to A. Now, instead of making the ball move from A to C along the edge

of the table, carry it in the hand at once from one place to the other, taking care

to keep the patch of p.-.per pointing in the same direction, so as to prevent anything

like a rotation on its own axis ; that is to say, if the bic of paper is directed towards

the south on starting, then when we set it down at C, let the paper be si ill directed

towards the south. The ball has now done what is equivalent to making half a

revolution, and has reached the spot which it would have reached if, instead of

taking a straight line, it had taken a curved course, and kept throughout at an

ff . ... • JL ? ' ... V
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Fig. 1.

Fig. 2.

equal distance from tlie earth. It will be particularly observed that there has

been in this case no rotation of the ball round its own axis; there has been only

a translation in space from one point in its supposed orbit to the directly opposite

point. And what is the result? Why, we shall find that, instead of the paper

being turned towards the earth, it is turned away from it ; and if we would have

the paper facing the earth, we must turn it on its own axis exactly half way

round, that is to say, half way round on its own axis for half a revolution. Good.

Now bring the ball (the paper at C facing the earth) back to A, treating it just

as we did before; and again let us ask where is the bit of paper? It is of course

turned away from the earth; and to bring it face to face with that body, we must

again turn the ball half round. It is thus clearly seen that in one entire revolution

of the moon, it must necessarily make one complete rotation on its own axis, in order

to keep the same face invariably turned towards the earth.

Pecoul's Combined Ship's Log and Sounding Line.—Tt is not often,

m combining in cne two instruments whose uses are distinctly different, that that

efficiency is obtained which each separately possessed

;

in the little instrument, however, which we now
engrave, not only is the efficiency and accuracy of

the instrument increased as regards its measuring

distance run, but also as a sounding line is it ren-

dered superior to common lines, as by means of it

accurate soundings can be obtained without, in the

least, retarding the ship. The chief object of the

arrangement is, in fact, to provide a means of sound-

ing whilst the ship is going full speed, and the

instrument is represented as operating in this way
in fig. 1. The logship consists of a hollow pyra-

midal buoy of copper of triangular section. A small

pulley is fixed at the apex which is directed down-
ward^, and through tins pulley the sounding line

passes. When a sounding is being taken, the log-

ship retains the position which it first takes up in

the water, whilst the vessel goes on ahead. The
sounding line runs through the pulley, and the lead

descends vertically, so that when it reaches the bottom, the line accurately measures

the depth. A spring is applied to the pulley to

prevent the return of the line through it, and on the

logship being drawn through the water, the line

assumes an acute bend over the spring and prevents

the slipping of the logship. In this way, the depth

sounded is marked by the logship being, as it were,

fixed at the corresponding part of the line. The
instrument is represented as acting as a distance

log in fig. 2. The usual cords attached to two cor-

ners of the logship are temporarily secured to the

line by means of a pin and cork. A stop is fixed

on the fine to retain the lead at a given distance

below the logship, and the lead hanging down in

this way, keeps the logship very steady, and renders

its measurements more accurate than those of the

ordinary log. The instrument is used as a distance

log in precisely the same way as a common log.

Crystal Palace.— Certain courts in the Crystal Palace, intended for the dis-

play of manufactured articles of various kinds, have recently been completed, and
we may draw attention to this portion of the building as highly deserving of the
attention of our architects, and their employers the shopkeeper.,. The effect of the
whole is satisfactory, though we think some of the designers have succeeded better
than others. The Sheffield Court, designed by Mr. Stokes, is one of the best, as
it is the gayest in colour and airiest in design. Here are displayed a great variety
of metal goods, huge files, delicate scissors, "extra cast-steel, mild centered for
calico rollers," penknives, &c. &c Mr. Thomas's Musical Court is an excellent
design, well worked out, and in every respect a model for this class of internal
decoration, and of busts of celebrated composers, and of the IJeathen, Jewish, and
Christian patrons of music, Apollo, David, and St. Cecilia; representations of musi-
cal instruments, and dancing or playing figures, are very appropriate ornaments for
such a place, and they are arranged amongst the arches and rn'ches with very good
tnste and effect. The colouring is in a low tone. The Stationery Court, by Mr.
Crace, would have been more effective if the colouring had been less heavy and
monotonous. Its contents are composed of many pretty and interesting objects
which attract a good deal of attention; stereoscopic photographs mounted for in-
spection, representations of ferns and other plants by the nature-printed process,
landscapes and figures by the oil and water-colour processes, &c. Messrs. Rownev
have a large case filled with a most effective display of colours, brushes, and other
materials of the artist's business. The Birmingham Court, by Mr. Tito, deserves
notice for some of its parts, though it does not rank amongst the best. It is filled
with metal goods of many kinds, from the manufactories of far-famed " Brum-
magem,"—electro-plate, Swords, guns, steel pens, &c. The Ceramic Court contains
a gorgeous display of Bohemian glass, rich in colour, elegant in form, and very
attractive to all, though not many can afford to pay the prices demanded for the
beautiful objects here on sale. In another part is an array of old china and pot-
tery ware, much of which seems to the unsophisticated to partake largely of the
ignorant rudeness of the art, and to be no more comparable with the beautiful work-
manship of the present day, than a dinner plate of the standard willow pattern is
with one from Sevres. Tastes differ, and doubtless many of these things throw
numbers of old women of both sexes into raptures, and the Crystal Palace Com-

Thermometers. Barometers. Hydrometers.
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pany does perfectly right to do its best to gratify all comers. Part of the court

where the ceramic collection is lodged is veryunsatisfactory, and should certainly

give way to a worthier structure.

Kew Observatory.— Report of Committee.—Mr. De la Rue has made
a preliminary examination of one of the Huygenian object-glasses, namely, that of

122 feet focal length, and, so far as he has hitherto been enabled to judge, it would
appear that this object-glass defines with tolerable precision ; but he is not yet able

to say whether it will be desirable to go to the expense of erecting the tower for

celestial observations.

A paper by Mr. Welsh, descriptive of the Kew Standard Barometer, and of the

apparatus and processes employed in the verification of barometers, has been com-
municated to the Royal Society by the chairman, and is now being printed in the

Transactions of the Society. The following statement shows the number of

meteorological instruments which have been verified at Kew during the past year:

—

For the Admiralty and Board of Trade,
For the Portuguese Government,
For Opticians and others,

.

Total .

On February 5, the committee resolved,
—"That, in consideration of the number

of barometers already verified at Kew having been sufficient to defray the prelimi-

nary expense of apparatus, the charge for verification shall in future be reduced to

5s. each instrument." Arrangements have been made with Messrs. Adie, Casella,

and Negretti & Zambra, to have on hand a constant supply of verified marine

meteorological instruments, and the public may be supplied through any respect-

able optician in London or the country at the following prices:— For a marine baro-

meter, £i. 4s.; for a set of six thermometers, £2. 2s. Since the last report, the

committee have disposed of sixty standard thermometers, graduated at the Observa-

tory, Of these, fourteen have been made for Mr. Hopkins, to be employed in his

experiments on the effect of pressure upon the melting points of solids. The
charge on account of the graduation and distribution of these thermometers is

arranged with the Government Grant Committee of the Royal Society, and con-

sequently does not appear in the financial accounts of the Kew Committee.

A self-recording anemometer, for measuring the velocity of the wind on the plan

of Dr. Robinson, has been completed at the Observatory by Mr. Beckley; it is

erected upon the dome, and has been in regular operation since the 1st of January.

Its performance is most satisfactory, the delicacy of its indications being so great,

that during the last six months the whole period of "calm," as shown by the regis-

trations, has been only four hours. It has not yet been possible to erect an appa-

ratus for registering the direction of the wind, on account of difficulties arising from

the anticipated use of the dome for the solar photographic telescope. The direc-

tion of the wind has, however, been observed five times daily from an ordinary

vane. Mr. Beckley has since submitted to the committee a model of a new ar-

rangement for a self-recording anemometer, in which the registration of both the

direction and velocity of the wind (and also the fall of rain if desired) is obtained

upon a single sheet of paper. This arrangement is much more compact in its de-

sign and less costly in construction than any other with which the committee are

acquainted.

A series of monthly determinations of the absolute horizontal force and of the

magnetic dip were commenced in January, with instruments provided by General

Sabine from his department at Woolwich. Some difficulties have been experienced

by Mr. Welsh in the observations of the absolute horizontal force, owing to imper-

fections in the usual mode of suspension of the magnets during the observations of

vibration. These difficulties he hopes soon to overcome by employing reversible

collimator magnets, and by an improved mode of suspension.

A convenient apparatus has been constructed at the Observatory for the deter-

mination of the effect of temperature on magnets; with this apparatus the tem-

perature co-efficients of the magnets employed at the Toronto Observatory have

been obtained. The scale of the unifilar, and the dimensions and weights of the

inertia rings employed at the same Observatory, have been determined with refer-

ence to the Kew standards of length and weight.

Two dip circles, one for M. Hansteen of Christiania, and the other for Dr. Pegado

of the Meteorological Observatory of Lisbon, have been examined and compared

with the Kew instrument before being sent to those gentlemen. A 30-inch tran-

sit instrument, lent by General Sabine's department, has been erected in the south

window of the old transit room. A clock by Sheltou, the property of the Royal

Society, is used with it.

The committee refer with pleasure to an ingenious thermometer devised by Mr.

Stewart (one of the assistant observers), in which advantage has been taken of

the difference of capillary force and friction in two tubes of different capacity con-

nected with the same bulb, to measure the sum of the fluctuations of temperature.

The Highland and Agricultural Society's Show at Inverness.—
This show, which came off with great success, took place on the 5th, 6th, 7th, and

8th of last month, in the capital of the Western Highlands. The live stock section

comprehended 65G entries, and the implements 231. Ten years ago, when the show

was last held here, there were but 59 entries of machinery, so that the Scottish

farmer is evidently on the move in availing himself of mechanical aids. Mr. Hanson's

potato-digger as usual afforded much attraction, turning up, as it did, three acres

of potatoes per day, and keeping a dozen people gathering behind it. The specimen

shown was made by Mr. Law of Shettleston, near Glasgow.* In the department

for two-horse ploughs for general purposes, there were 11 entries. The ploughs

were all of iron, one set by Messrs. Sellar & Son of Hantly, having steel mould-

* For engravings of this ingenious inventiou, see P. M. Journal, p. 273, vol. viii.
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boards. In working, the steel surface not only shows an easier draught when
proved by the dynamometer, but needs no clearing when the ploughman turns the

furrow. The price of this improved plough was marked at £-^. 14s. In the second

section there were only two trench or deep-furrowed ploughs, one of which, by Mr.

Gray of Uddingston, Glasgow, was fitted with expanding mould-board, adapted for

any size of furrow, which, when tried in the field, was found to be highly efficient.

In the other sections of this department there were ten ploughs shown, one of which,

with double mould-board for forming drills, is constructed on a new principle, by

which a saving of labour is effected as regards the draught. Among the sowing

machines there were some for sowing grain broadcast ; and one in particular, by

Mr. Shirriff, "West Barns, Dunbar, was highly praised. Another, by Sir. Smith

of Lawhill, Aucbterarder, was yet more attractive, which not only sows the grain

in drill, but measures the land while sowing, and the quantity used for seed : as,

for example, if the machine has traversed 484 yards with the coulter nine inches

apart, one quarter of an acre has been sown, if 968 yards, one-half an acre has

been cut, &c. The price of this implement is £25. In the general collection,

there was a great variety of wrought-iron work by Hernulewicz, and Young, Peddie,

& Co. of Edinburgh ; and among the extra implements there was a portable

steam-engine, mowing and rolling machines, and some trench ploughs, invented by

the Marquis of Tweedale, and manufactured by A. & G. Slight of Edinburgh,

which were very attractive.

The following is the premium list:—Two-horse plough for general purposes,

George Sellar & Son, Huntly. Trench or deep-furrow plough, George Sellar &
Son, Hnntly, Subsoil plough for two horses, James Kirkwood, Tranent Foundry,
East-Lothian. Subsoil plough for moor and stony land, for three or four horses,

John Gray & Co., Uddingston, Glasgow. Double mould-board plough for forming

drills, George Sellar & Son, Huntly. Improvement on, or substitute for, the

common plough, in lifting potatoes, Robert Law, Shettleston, Glasgow, (Hanson's
Patent.) Two-horse grubber or cultivator, John Gray & Co., Uddingston,

Glasgow. Drill-grubber for green crops, James Kirkwood, Tranent, Norwegian
harrow, James Kirkwood, Tranent. Land-presser, for preparing seed-bed for

grain, Young, Peddie, & Co., Edinburgh and Glasgow. Ribbing machine, James
Kirkwood, Tranent. Pulverizing land-roller, James Suttie, Inchture, Harrows
for heavy land, Jobn Gray& Co., Uddingston, Glasgow. Harrows for light land,

Robert Law, Shettleston, Glasgow. Common swing-trees or draught-bars, Alex-
ander & George H. Slight, Edinburgh. Equalising swing-trees or draught-bars,

Robert Law, Shettleston, Glasgow. Broadcast sowing-machine for grain and grass

seeds, Robert Law, Shettleston, Glasgow. Drill sowing-machine for grain, James
Smith, Lawhill, Auchterarder. Sowing-machine for turnips, John Gray & Co.,

Uddingston, Glasgow. Liquid manure pump, Smith, Brothers, & Co., Kinning
Street, Glasgow. Straw-cutter for hand labour, Richmond & Chandler, Salford,

Manchester. Straw-cutter for power, Richmond & Chandler, Salford, Manchester.

Turnip-cutter for sheep, Richmond & Chandler, Salford, Manchester. Turnip-
cutter for sheep adapted for attachment to a cart, Caldow & Mackinnel, Pal-
merston Ironworks, Dumfries.* Linseed-bruiser for hand labour, Richmond &
Chandler, Salford, Manchester. Grain and linseed-bruiser for power, Richmond
& Chandler, Salford, Manchester. Root-washer, Richmond & Chandler, Salford,

Manchester. Steaming apparatus for preparing food. Smith, Brothers, & Co.,

Kinning Street, Glasgow. Sheep fodder rack, James Kirkwood, Tranent. One-
horse farm cart, Robert Law, Shettleston, Glasgow. Stone or iron stack pillars,

with framework, Young, Peddie, & Co., Edinburgh and Glasgow. Horse stubble

or hay rake, James Kirkwood, Tranent. Scythe for general purposes, James
Smith, Lawhill, Auchterarder. Thrashing machine, adapted f.r two or more
horses, John Gray & Co., Uddingston, Glasgow. Dressing fanners, Geurge
Clark, Forres. "Weighing machine for the barn, indicating measure and weight

of grain at one operation, Smith, Brothers, & Co., Glasgow. Weighing machine,

indicating from 1 lb. to 2 tons, Smith, Brothers, & Co., Glasgow. Churn worked
by hand, John Gray & Co., Uddingston, Glasgow. Churn worked by power,

Philip Hunter, Edinburgh. Cheese press, Thomas J. L. Brooke, Mere, Knutsford,

Cheshire. Curd-cutter for dairy purposes, James Smith, Lawhill, Auchterarder.

General set of the smaller utensiLs of the dairy, Philip Hunter, Edinburgh. Field

gate, constructed entirely of iron, Hernulewicz, Main, & Co., Glasgow, Belfast, &
London. Six iron hurdles for a fence to retain cattle, Hernulewicz, Main, & Co.

Set of traverse divisions, rack, and manger for farm stables, Hernulewicz, Main, &
Co. Set of farm hames3, Francis Campbell, saddler, Inverness. Set of tools for

ratting field drains, "William Cadell, Sons, & Co., Cramond. Set of tools for

cutting open drains in hill pastures, William Cadell, Sons^ & Co., Cramond.
Dynamometer for general purposes, Alexander & George H. Slight, Edinburgh.
The Golden Age.—In the years 1851-55, there has been gold exported from

our colonies of New South Wales and Victoria to the amount of £41,630,625!
The number of ounces exported in these years from the two colonies respectively is

shown hi the fullowing table, drawn up from a Parliamentary return :—

1851,

1852, -

1853, -

1854, -

1855, -

Victoria.

145,137

1,988,526

2,497,723

2,144,699

2,575,745

New South "Wales.

144,120

902,873
548,052
237,910

64,384

The total value of the Victoria gold was £34,830,696, and of the New Sonth
Wales gold, £7,032,141. All the latter came to England. A good deal of the
other went to America, and other foreign countries.

\ See engraving? at page 248, Practical Mechanic's Journal, vol. viii.

Robertson's Frictional Gearing.—Mr. Robertson's ingenious invention

of "grooved surface frictional gearing," which we noticed in full detail in our Part

98, for May last, page 30, has since received several successful practical applications.

It has been adopted in lathes, planing and screwing machines, and ordinary gearing.

Messrs. Dron & Lawson, of North Street, Glasgow, have employed the movement in

some large planing machines, one of which we have witnessed in actual operation,

making the deepest cuts with perfect smoothness and ease. In this application the

driving-belt on the intermediate grooved pulley shaft always runs in the same
direction, so that, in reversing the table's motion, all goes steady and well. This
employment of the new movement is one of the best tests which could be brought to

bear upon it, as the planing action necessarily involves very great strain upon the

driving gear. It is then most satisfactory to find that the frictional hold never fails,

whilst very little lateral force serves to keep the contact surfaces properly in gear,

the mere tensional strain of the driving-belt affording all the pressure that is required.

Messrs. Dron & Lawson employ the screw for traversing the tables of their planers,

the connection between the screw-threads and the table being by a pair of annn-
larlyrgrooved rollers, one on each side of the screw. The threads of the main
screw enter the grooves in the rollers, and the consequent revolution of the latter

thus eases the working pressure.

The Eolian Monoohord.—Mr. Julyan of Gerrard Street, Soho, London, has
recently invented a new arrangement of instrument for producing musical notes.

In this arrangement the breath or the wind of a bellows is made to act on a single

string, so as to cause it to vibrate, and the various notes are determined by means
of keys, which vary the length of the string, or of that part of it which is free to

vibrate. Fig. 1 is a perspective view of the complete instrument, fig. 2 is a trans-

Fie:

verse section through the mouth-piece, and fig. 3 is an end view looking on the key
end. The instrument consists of a bar, A, at one end of which is a metal mouth-
piece, B. At the other end are jointed a number of keys, c, which serve

to pinch the string or wire, d, stretched along the bar, so as to reduce Fig. 2.

its effective length for the obtainment of the various notes. The
mouth-piece is wedge-shaped, with the narrow slit end towards the qf5r5^-*'
mouth, and is raised from the surface of the bar by the interposi- ^ >fy
tion of a slip of wood, e. The end of the wire is flattened as at F, and is

^^
stretched across the narrow slit in the mouth-piece. A strip, g, of india-rubber is

placed under the keys, c, and acts as a spring to lift the keys off the

string when not pressed down upon it by the fingers. The instru-

ment is held in the position of a flute, and the mouth-piece is placed

between the lips, and the breath, issuing through it, first strikes the

flattened wire, and causes the note to sound. The inventor states

that he can obtain three chromatic octaves of notes from this in-

strument. The same principle is also applicable to flutes, pianofortes, and organe.

Masters and Operatives—A majority of the witnesses examined before the

select committee of the House of Commons, appointed to inquire into the expe-

diency of establishing equitable tribunals for the adjustment of differences between

employer and employed, concur in expressing themselves in favour of the establish-

ment of boards of arbitration, but they differ both as to the constitution and juris-

diction of the proposed boards. The existing law on the subject of arbitration (the

act of 5th George IV., cap. 96) is found to be nearly inoperative in practice, and
these causes are assigned for the failure of this measure:— 1. The unwillingness to

go before a magistrate ; 2. the reluctance to defer to the decision of unknown arbi-

trators ; and 3. the objection of the workmen to magistrates in manufacturing dis-

tricts, as they are generally manufacturers themselves. To obviate these objections

it has been proposed to establish, in the various manufacturing districts, " Courts of

Conciliation," like the " Conseils de Prud'hommes" in France. The committee
believe that the formation of such courts in the country, more especially in the

large commercial, manufacturing, and mining districts, would be beneficial, and
suggest the introduction of such a measure as an amendment in the present Arbi-

tration Act, by enabling masters and operatives to choose referees from their own
class or calling, equal in number, and presided over by a chairman, unconnected

with either party, to be elected by the referees. These courts of arbitration, on

obtaining the sanction of the Secretary of State, would have full power to act and
decide on all questions of existing contracts. But it is thought uhadvisable to give

these or any other tribunals the p ower of forcibly regulating the rate of wages.

law reports in patent cases.

Pianofortes : Mulligan v. Marsh.—An injunction was moved in V. C.

Wood's court (July 29th), on the part of a pianoforte manufacturer at Lima, in

South America, to restrain the defendant Marsh, who formerly carried on business

in London, and now at York, from assigning to any person other than the plain-

tiff, or otherwise dealing with certain letters patent which had been granted to

Marsh, for an improved invention of making portable pianofortes by cutting them
through the sounding board, and thus dividing them into parts. The notice of

motion also asked for an injunction to restrain the defendant Marsh from pro-

secuting an action for the infringement of the patent against a Mr. Steedman, who
was made a co-defendant, and who had been manufacturing pianos on the improved
principle for the plaintiff. The case urged for I he plaintiff was, that the idea em-
bodied in the patent was his own ; that he had communicated it to the defendant's

son while staying with him at Lima, and had, moreover, intrusted him with certaiu

plans and drawings descriptive of the idea, for the purpose of having them submit-
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ted to bis father and his then partner; that these plans and drawings were inserted

in an envelope marked " Private ;" that lie had also requested the son to express

to the defendant his wish that the invention might he secured by patent, and that

these communications had been accordingly made to the defendant. This, how-
ever, the defendant denied, but admitted the delivery of the plans and drawings

marked " Private," and he alleged that those plans and drawings only contained

n crude idea, incapable of being patented without further invention ,- that he accord-

ingly took great pains to bring that crude idea to perfection by inventions of his

own, and having succeeded in his endeavours he had secured such improved inven-

tion to himself by the letters patent, and now claimed to hold it against the world.

A great number of letters and a mass of evidence were read to the court for the pur-

pose of showing, on the one hand, that no trust was fixed on the defendant at all,

and that his invention was distinct from that of the plaintiff,* and, on the other,

that the two inventions were identical, and the improvements merely subordinate to

the main principle. In support of this latter proposition a model of part of a piano

was produced in court. The V. C. said the best course would be to order the mo-
tion to stand over till the action had been tried. If, on the trial of that action, it

should be proved that the defendant was the first inventor, then the plaintiffs case

was at an end, and his whole legal and equitable right would be displaced. If, on

the other hand, the patent should turn out to be bad, from the defendant not hav-

ing been the first inventor, then there might be an equity against Marsh, he having

taken out a patent for his own benefit of an invention suggested to him by a per-

son for whom he had been employed to manufacture the very article. The plain-

tiffwas to have liberty to defend the action in the name of Steedman, he indemnify-

ing him against costs.

Woolcombing Machinery: Lister v. Leather.—In this action, the trial

of which occupied nearly three days at the Chelmsford assizes, a great number of

legal gentlemen were engaged, the points being of great importance, not only to the

parties themselves, but also to the woollen manufacturers generally. The action

was brought against the defendants for the alleged infringement of two patents

obtained by the plaintiffs in 1850 and 1S52, for improved woolcombing machinery.

The plaintiffs carry on a very extensive business as woolcombers at Bradford and

LeeJs, and the defendants are engaged in the same business at Bradford. The ob-

ject of the plaintiffs was to secure the use of the invention, which, it appears, effects

a vast saving of manual labour to themselves; and it appears that they are receiv-

ing from many firms in Yorkshire so much as £1,000 a year for license to use the

machinery in question. In consequence of the number of models that were ex-
hibited in the cour.se of the case, it was found impracticable to try the cause in the

usual court. A great number of professional men were called as witnesses for the

plaintiffs, and, according to the testimony given by them, the machinery made use

of by the defendants was an infringement upon the plaintiffs' patent, and any
deviations that appeared in it were merely of a colourable nature. It also appeared

that in 1846 the plaintiffs purchased the interest of a person named Heillman

in some woolcombing machinery which be had invented for a sum of £30,000, and
the machinery now in question was said to have made great improvements upon
that which was so purchased. The case for the defendants was—firstly, that

the machinery of the plaintiffs was merely a combination of several inventions

that had existed long before, and that it was not entitled to protection on the

ground of novelty, and they also said that the machinery made use of by them
was of an original character, and was not a copy of the plaintiffs, but, in point of

fact, differed from it in many essential particulars. The jury, which was a special

one, ultimately returned a verdict for the plaintiffs, thereby establishing the vali-

dity of the patent, and the fact of its infringement by the defendants.

PROVISIONAL PROTECTIONS FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

65T When the city or town is not mentioned, London is to be understood.

Recorded June 20.

1454. Alexander Sands, Manchester—Improvements in apparatus for signalling, and for
saving life and property at sea, part of which is applicable to signalling on land.

Recorded June 24.

11S2. Joseph Harrison, Blackburn, and Christopher Gelderd, Lowmoor, Clitheroe—Im-
provements in looms for weaving.

Recorded JunelG.

1504. David White, 3 Winchester-place, St. James's, Clerkenwell —Improved apparatus
for the mure perfect combustion of Rases, fur preventing their escape, and the
unnecessary radiation of heat therefrom,

1C00.

1601,

1602.

1603

1G04.

1605.

ItiuG.

1607.

1608,

Recorded July 8.

George B. Watkins, Godmancliester, Huntingdonshire—Improved apparatus for
obtaining infusions or extracts from various substances.

"William Youtmnn. Southampton—Improvements in valves and pings.
JuGeph H. G. Wells, 45 Essex-street, Strand—Improvements in pistons for steam

and other motive power engines, and pumps in general, and which improvements
are also applicable to stuffing-boxes.—{Communication.)

Joseph II. G. Wells, 45 Essex-street, Strand—Improvements in governors or regu-
lators, -(Communication

)

Frederick W. Hoffman, Ken* York, U.S.—An improvement or improvements in
brecrn-iofuling fire-aims,

Henry Page. Whitechapel-road—Improvements iu ornamenting or decorating glass.
Julien t. Belleville, Paris— Certain improvements in generating and applying

steam. tr J °
Robert Martlnean and Brooke Smith, Birmingham— Improvements in taps for

drawing off liquids.
r

Alfred V. Newton, 66 Chancery-lane — Improvements in repeating fire-arms. -
(Communication.)

1609. Alfred V. Newton, 66 Chancery-lane—Improved fountain-pen.—(Communication.)
1610. Abraham Herts, 22 Bunhill-row, Finsbury—An improved sheet-metal bending and

tubing machine.—(Communication.)
1611. Alexander Gray, Glasgow, and John Rawson, Bury, Lancashire—Improvements in

means or apparatus for lubricating.
1612. Louis Bayer, Sobo—An improved stuffing to be used in place of hair or other sub-

stances in which such articles are commonly employed.
1613. Sewall Short, New London, U.S.—Certain improvements in horse-shoes, and shoes

for other animals.
1614. Henry Pigott, Glasgow—Improvements in hats and other coverings for the head.
1615. David Fisher, 12 Ranelagh-road, Thames-bank—Invention of a composition for

coating metal, plates, or wheels, used for grinding, sharpening, or polishing.

Recorded July 9.

1616. William B. Adams, 1 Adam-street, Adelphi—Improvements in railway wheels,
axles, and axle-boxes.

1617. Alfred Krnpp, Essen, Prussia—Improvements in the permanent way of railways.
1618. Rudolph Bodmer, 2 Thavies-inn, Holborn—Improvements in self-acting apparatus,

applicable to certain kinds of machines for spinning cotton and other fibrous

substances.—(Communication.)
1619. George Darlington, Kingston, Jamaica, and John Darlington, 36 Cannon-street—

—Improvements in the manufacture or production of zinc or spelter.

1620. Ward Holroyd and William Noble, Queen's Head, near Halifax—Improvements
in machinery or apparatus for cutting wood and stone.

1621. Daniel W. Hayden, Glasgow—Improvements in fastenings for window-shutters.
1622. Timothy Jerome, Birmingham—Certain improvements in buttons for ornamenting

and fastening dresses, as also in loops for attaching or holding buttons on gar-
ments while in use.

1623. Alexander W. Williamson, London University, Gower-street—Improvements in
obtaining the rosin and sugar of scammony.

1624. William Robertson, Manchester—Improvements in machines for spinning and
doubling cotton and other fibrous substances, such machines being of the kinds
commonly known as mules and twiners, or doubters, and in the means of
weighting rollers in the same and other machinery.

1625. Edward Wilson, Dublin—Improvements in pistons for steam-engines driven by
steam or any other elastic fluid, which improvements are also applicable to the
pistons or plungers of pumps.

1626. Moss Defries, Houndsditch—Improvements in moderator and other lamps.
1627. Richard D. Kay, Accrington, Lancashire—Improvements in machinery or apparatus

for pressing, straining, sifting, or refining colours and thickened mordants.

—

(Communication.)
1628. Robert T. Eadon, Sheffield— An improvement in the manufacture of band saws, and

other endless bands or hoops of metal.
1629. Henry Adcock, City-road—An improvement In casting iron and other metal.

Recorded July 10.

1630. Frederic W. Russell, Aldgate—Improvements in the mode of coupling railway
carriages.

1631. John Marsh, Nottingham, and John Catt, Stepney—Improvements in the manu-
facture of certain textile fabrics.

1632. Paul Prince, Derby—Improvements in making moulds for casting railway chairs

and other articles.

1633. Samuel Hardacre, Miles Platting, Lancashire—A compound conical spike and
spiral double-giidded machine for opening, blowing, scutching, and cleaning
cotton, wool, and other fibrous substances.

1634. Charles W.Lancaster, New Bond-street—An improved method of, or apparatus for,

inking, printing, or stamping surfaces.— (Communication.)
1635. John Fowler, jnn., Havering, Essex, and William Worby, Ipswich—Improvements

in machinery for ploughing and tilling land by steam.

1636. Stephen M. Saxby, Rock Ferry, Cheshire—Improvements in ascertaining the errors

of mariners' compasses.

Recorded July 11.

1637. Robert H. Lcadbetter, Glasgow—Improvements in the preparation of flax.

1C38. Robert Harrington, Witham, Essex—Improvements in umbrellas, parasols, walk-
ing-sticks, whips, &c.

1639. John Westwood, Walsall, Staffordshire—Improvements in hand, roof, and other

railway lamps, parts of which are also applicable to certain descriptions of oil-

lamps for general purposes,

1640. Thomas Charltou and William Turnbull, Brentwood, Essex—Improvements in

steam generators.

1641. General Henry Dembinski, Paris— Invention of an apparatus giving a self-acting

motive power, produced by weight, elasticity, compressed water, or any gas
whatever.

1642. Jean B. D. Chevalier and Narcisse Rabouin-O' Sullivan, Paris—A new or improved
method of obtaining or preparing printing surfaces, and in printing therefrom.

1643. Edward H. C. Mouckton, Parthenon Club, Regent-street—Invention of the appli-

cation of a means or process for destroying grubs and other insects or aniinal-

cula?, or infusoria, injurious to plants.

1644. Alfred N. Wornum, Store-street, Bedford-square—Improvements in grand piano-

fortes.

Recorded July 12,

1645. Benoit F. Ortet, Paris, and 4 South-street, Finsbury—Invention of a new metallic

composition applicable to the coating of surfaces, and to the moulding and cast-

ing of various objects.

1646. Thomas M. Hartwell, James W. Gladwin, and Henry Gladwin, Manchester

—

Improvements in machinery or apparatus for stretching woven fabrics.

1647. William B. Adams, 1 Adam-street, Adelphi—Improvements in the permanent way
of railways.

164S. John Pope, Canterbury— Improvements in the application of steam power to

ploughing and other agricultural purposes.

1649- William Petrie, Woolwich—A new porous material for filters and other like

articles, and for certain modifications or improvements in the manufacture of

the material whereby it is adapted to the formation of vessels of capacity, to be
employed as a cement, as a water and acid proof lining, as a preservative coating,

and as a substitute for stone and earthenware.

1650. Abraham Herts, 22 Bunhill-row, Finsbury -Improved apparatus for holding mate-
terial during the operation of sewing.—(Communication.)

1651. John Avery, 32 Essex-street, Strand — An improved "plate-holder" for photo-

graphic and other purposes.—(Communication.)

1652. John Rowley, Camberwell, Surrey—Improvements in the manufacture of a mate-

rial as a substitute for leather.

Recorded July 14.

1653. Pierre B. Rassant, Paris, and 45 Essex-street, Strand—A new mechanical contriv-

ance for transforming an alternate into a continuous circular motion.

1G54. Charles Bun-ell, St. Nicholas Works, Thetford, Norfolk— Improvements in ar-

ranging and rendering portable apparatus suitable for distilling from beet-root

and other vegetable substances.—(Partly a communication.)

1655. Richard Dendy, Horuchurch, Essex—Improvements in horse-rakes.
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1656. Alfred V. Newton, 66 Chancery-lane—An improved mode of securing the plastering

of ceilings and walls.—(Communication.)
1657. "William Williams, Dale, Pembrokeshire—Invention for cutting and dressing stone

by machinery.
Recorded July 15.

"•65S. Jean L. Lucas and Albert de Briges, Paris—Improvements in preparing certain

liquid or solid alimentary substances from the husk of a certain fruit.

1659. "William Edwards, Salford, Lancashire— An improvement or improvements in

lathes, applicable also, in part or on the whole, to tools for boring, shaping, cut-

ting, and screwing metals.

1660. "William Clibran and Joseph Clibran, Manchester—Improvements in apparatus or

mechanism for regulating and measuring gas.

1661. "William Watt, Belfast—Improvements in the manufacture of starch.

1662. Evan Leigh, Manchester—Improvements in the mode or method of generating

steam, and applyiug it for the purpose of obtaining motive power.—(Partly a
communication.)

1663. John Knowelden, 3 South-street, Southwark-square, Southwark—Improvements in

apparatus for preventing steam-boiler explosions.

1665. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in appara-

tus for consuming smoke, to be applied to lamps and gas-burners.—(Communi-
cation from Jean B. T. Andry, Paris )

1666. Charles B. Blyth and William P. Butchart, Dundee—Improvements in weaving.
1667. George T. Bousfield, Sussex-place, Loughborough-road, Surrey—Improvements in

pumps.—(Communication.)

Recorded July 16.

166S. William Schmidt and Edward Schmidt, Heidelberg, Baden—An improved balance

for weighing.
1669. John Bourne, Billiter-street—An improved construction of paddle-wheels, usually

termed " feathering paddle-wheels."—(Communication.)
1670. Henry Turner, Leeds—Improvements in cutting hides for making flexible pipes,

and far certain other purposes.
1671. James Ford, Preston, and Peter Knowles, Bolton-le-Moors, Lancashire—Improve-

ments in machinery for cleaning and preparing cotton and other fibrous sub-

stances.

1672. Alfred V. Newton, 66 Chancery-lane—Improved apparatus for obtaining rotary

motion.—(Communication.)
1673. Richard Morgan, Acton—Invention of a pocket-case for containing address cards,

stamps, and other similar articles.

1674. Thomas Duncan, Liverpool—Invention of a combined and compound engine for

applying motive power, and for measuring fluids.

1676. Duncan Cameron, Glasgow—Improvements in c: anes, or lifting and lowering appa-

ratus.

1677. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in circular

looms.—(Communication from Jules N. Poivret, Troyes, France.)

1678. George Eskholme and Henry Wilkes, Rntherham—Improvements in ball cocks,

and cocks in general/ for drawing off fluids.

1679. Adolphus F. Gurlt, 40 Newington-place, Kennington, Surrey—Improvements in

the manufacture of iron and steel.

Recorded July 17.

16S0. Charles Barlow, 89 Chancery-lane—An improved surveying instrument.—(Com-
munication.)

1681. Henry Bragg, younger, Belfast—Improvements in drying air, and in machinery for

stretching, drying, and finishing fabrics.

1682. Frederick Andrew and Samuel Forsell, Manchester—Certain improvements in

machinery or apparatus for sizeing, stiffening, dressing, and polishing yarns and
threads.

1683. John Cartwright, Shrewsbury—Improvements in agricultural implements called
" chain harrows," for more effectually dressing and cleaning land.

1684. Rev. George Jacque, Auchterarder, Perthshire—Improvements in the construction

of stringed musical instruments.
1685. Ebenezer Seymonr, Bloomfield, New Jersey, U.S., now of Furnival's-inn—Improve-

ments in the construction of furnaces.—(Communication.)
1686. Alfred V. Newton, 66 Chancery-lane—An improved regulator for heating appara-

ratus.—("Communication.)

16S7. Charles Carey, 48 Bessborough-street, Pimlico—Improvements in the vessels and
filters used for making infusions of coffee and other substances.

Recorded July 18.

1689. Samuel Jay and George Smith, 246 Regent-street—Improvements in the manufac-
ture of skirts, petticoats, mantles, and such like articles of ladies' dress.

1691. Etienne Mehrel, Paris—Improvements in hand planes.

1692. George F. Hipkins and John Britten, Birmingham—Improvements in applying
springs or weights for the purpose of closing doors, or resisting shocks, strains,

or pressure.

1693. John Cowley, Qaenington, Gloucestershire—Improvements in the manufacture of

paper from straw and other vesetable substances.

1694. Peter H. Desvignes, Lewisham, Kent—Improvements in machinery for scutching
or beating flax, hemp, and other fibrous materials requiring like treatment.

1695. Jean Gerber, Mulhouse, France—Improvements in printing, dyeing, or impreg-
nating fabrics, yarns, and threads, and in preparing metallic and other powders
to be used for these purposes.

1696. William B. Birkby, Upper Rawfolds Card Works, Cleckheaton, near Leeds

—

Improvements in filleting and fixing pointed teeth in the fillets used in the
preparation of flax, tow, hemp, and other fibrous substances.

1697. John Hamilton, jun., Liverpool—An improvement in the bending of sheet-iron for

the manufacture of conical tubes.

Recorded July 19.

1698. William M'Master and James M'Master, Manchester—An improved apparatus for

retaining and releasing cords of window blinds, or cords, bands, or chains
employed for other purposes.

1699. George Hopper, Houghton-le-Spring Iron Works, Durham—Improvements in rail-

way pins or spikes.

1700. John Armour, Kirkton Bleach-works, Renfrewshire—Improvements in bleaching,
washing, or cleansing textile fabrics and materials.

1701. James L. Crockett, West Ham, Essex—Improvements in evaporating.—(Commu-
nication.,)

1702. William Noton, Oldham—Certain improvements in self-acting mules, and other
machines of the like natnre, for spinning and doubling.

1703. James Ryder and Daniel Bentley, Bolton-le-Moors, Lancashire—Improvements in
machinery and apparatus for folding and measuring fabrics.

1704. William S. Clark, 19 Warwick-street, Churing-cross—Improvements in machinery
or apparatus for digging, pressing, and moulding peat.—(Communication.)

1705. James L. Crockett, West Ham, Essex—Improvements in the manufacture of sul-
phuric acid. -('Communication.)

1706. John Whitehouse, jun., Birmingham— Certain improvements in making, mounting,
and spindling knobs, applicable for doors and other purposes.

1707. William A. Jump, Moulton, near Northwich, Cheshire — Improvements in the

manufacture of salt.

170S. William A. Jump, Moulton, near Northwich, Cheshire—Improvements in appara-

tus for supplying with fuel the furnaces of steam boilers and other furuaces,

and in the method of cleaning the fire-bars thereof.

1709. John Smith, Oldham, and Enoch Harrison, Manchester—Improvements in machi-
nery or apparatus for warping and beaming.

1710. Edward W. Young, Rochester—Improvements in the construction of bridges.

1711. William Papineau, Harrowbridge, Stratford—An improvement in the production

of spirits of wine.

1712. Richard A. Brooman, 166 Fleet-street—An improved method of supplying air to

gas and other lights.—(Communication.)
1713. Henry J. Iliffe and James Newman, Birmingham—Improvements in the manufac-

ture of buttons.
Recorded July 21.

1714. James Warren, John Jones, and Benjamin Crowther, Clapham-road—An improved
churn.

1715. Elias Leak, Longton, Staffordshire—A thimble pillar, with points and branches,

to be used in placing " glost " china and earthenware in ovens and kilns, when
firing, burning, or baking such ware, in lieu of the cockspurs and stilts now in

use for that purpose.

1716. Marc A. A. Gaudin and Eugene X. Choumara, Paris—Invention for manufacturing
factitious wholesome milk.

1717. Francis Barbour, Manchester—Improvements in pen-holders.—(Communication.)
171S. John P. Fisher, Edgebaston, near Birmingham—Improvements in cues used at

billiards, bagatelle, and other similar games.
1719. James Clark, Manchester—Improvements in the manufacture of waterproof fabrics.

1720. Robert Richardson, 26 Great George-street, Westminster, and Jonathan E.Billups,

Llanelly, South Wales—Improvements in the permanent way of railways.

1721. John Gedge, Wellington-street South, Strand—Improvements in obtaining and
applying motive power.—(Communication.)

1722. Frederick Simpson, Redhill, Surrey—An improved mode of stopping bottles.

1723. Maurice Vergnes, New York, U.S.—Improvements in electro-galvanic machines for

producing motion by galvanic electricity.

1724. William Green, York-street, City-road—Improvements in treating, ornamenting,

and waterproofing fabrics, and in machinery or apparatus for effecting the same.

1725. John E. Hodges, Leicester—Improvements in machinery for the manufacture of

looped fabrics.

1726. Samuel Statham, Islington, and Edward O. W. Whitehouse, Brighton—Ah im-
provement in the arrangements for or working of electric telegraphs.

1727. Jacob King, Hamburgh, and South-street, Finsbury—A new sauce boat, or vessel,

for containing liquids of different densities.

Recorded July 22.

1728. Alfred V. Newton, 66 Chancery-lane—Improvements in machinery for reaping and
mowing.—(Communication.)

1729. Clothide Amet, Tavistock-street—Improved means of distending articles of dress,

and preserving the form or shape thereof.—(Communication.)
1730. Samuel Coleman, Norwich—Improvements in steam boilers.

1731. Elias Weisskopf, Pesth, Hungary, and South-street, Finsbury—An artificial com-
bustion, chiefly applicable to the kindling of fires.

1732. Charles Cowper, 20 Southampton-buildings, Chancery-lane — Improvements in
lighting and extinguishing gas lights.— (Communication.)

1733. Sven J. A. Burg, Serle-street, Lincoln's-inn—Certain improved apparatus for

preventing the explosion of steam boilers.—(Communication.)

1734. Henry Hindle, Ashton-under-Lyne, Lancashire — Improvements in valves and
apparatus for governing steam-engines, and for increasing the safety of steam-
boilers.

1735. Samuel Butcher, Bristol—Improvements in kitchen ranges,

1736. John Imray, Bridge-road, Lambeth, Surrey—Improvements in bending timber.

1737. James Clark, Manchester—Improvements in the manufacture of beds, mattresses,
cushions, and seats.

Recorded July 23.

1738. John Bray shay, CinderhlU, Ringley-bridge, near Bolton-le-Moors, Lancashire —
Certain improvements in boilers for generating steam.

1739. George North, Greenwich—An improved spring catch for the security of jewellery
and articles of personal ornament and general utility.

1740. Samuel F. Berthiez, 6 Red Lion-street, Surrey—An improvement in engines to be
worked by a new elastic fluid in substitution of steam generated out of water.

1741. Ferdinand Potts, Birmingham— Certain improvements in tags for stay and other
laces, as also in the machinery for forming and finishing the same.

1743. William Webster, Bunhill-row—An improved steam and fire regulator.—(Com-
munication.)

1744. William Webster, Bunhill-row—Improvements in pumps.—(Communication.)
1745. Roger B. Ellison, Carlisle—Improvements in electric telegraph apparatus.,,

1746. Giles Mabie, Paris—Improved machinery for mowing and reaping. — (Partly a
communication.)

1747. Alexander Bain, Brompton, and Bennett J. Heywood, Leicester-scilare.—Improved
apparatus for supplying and drawing off liquids, and for stepping (he flow of
liquids and. aeriform bodies.

1749. John Derbyshire, Longton Potteries, Staffordshire—Improvements in cocks, taps,

and valves.

1750. John Webster, 1a, Moreton-terrace, Pimlico— Improvemen'Es^in distilling and
treating rough turpentine and resinous matters.

1751. Constant L. Detouche and Jean J. E. R. Houdin, jun., Paris—Improvements in
the application of clocks or timekeepers, actuated by electricity, to street and
other lamps.

1752. Pierre C, Erevot, Agen, France—An improved railway brake.

Recorded July 24.

1753. Heltnnth C. F. M. Pet6chler, Manchester—Improvements in obtaining and apply-
ing motive po wer, and in the machinery or apparatus connected therewith.

1754. James Ashruan, Swansea—Improvements in the manufacture of artificial limbs.
1755. Charles Burton, Regent-street—Improvements in warming houses and other build-

ings.

1756. George T. Bousfield, Sussex-place, Loughborough-road—An improvement in tho
manufacture of driving straps or bands.—(Communication.)

1757. George T. Bousfield, Sussex-plnce, Loughborough-road—Improvements in the
manufacture of flexible hose and tubes.—(Communication.)

1758. George Collier and John Crossley, Halifax, and James W. Crosslcy, Brighouse,
Halifax—Improvements in finishing and stretching woven fabrics.

1759. George A. Copeland, Constantine, near Falmouth, Cornwall—An improved safety
blasting cartridge for the use of miners and quarrymen.

1760. Charles T. Judkhis, 166 Fleet-street, and Manchester—An improved gas regulator.
1761. Joshua Mather and William Forshaw, Bolton-le-Moors—Certain improvements in

pickers for looms and apparatus connected therewith.
1762. Richard A. Brooman, 166 Fleet-street—Improvements in grindstones.—(Commu-

nication.)
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1763. Charles F. Cattaert, Paris—Improvements in the stoppering of inkstands, bottles,

pots, jars, and other vessels and closing cocks.

Recorded July 25.

1764. George T. Bousfield, Sussex-place, Loughborough-road—Improvements in the
manufacture of vulcanized india-rubber thread.—(Communication.)

1766. Edward, Thomas, Abraham, and William Lord, Todmorden, Yorkshire—Improve-
ments in machinery for opening, blowing, scutching, and preparing cotton and
other fibrous substances.

1767. William Wood, Monkhill-house, near Pontefract—Improvements in machinery or

apparatus for weaving pile fabrics.

1768. Thomas Byford, Edgeware-road—Improvements in horses' bits.

1769. Robert Stewart, Glasgow—Improvements in cutting stone and other mineral sub-

stances.

1770. Thomas Wrigley, Bury, Lancashire—Certain improvements in machinery or

apparatus for cleaning " cotton waste " or other materials used in the manufac-

ture of paper.

1771. John II. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in scutch-

ing machines,—(Communication from Charles Leyherr, Laval, France.)

1772. Samuel Jay and George Smith, Regent-street—Improvements in stuffing or pad-

ding couches, cushions, bedding, chairs, and other similar articles.

1773. Ebenezer Howes, Liverpool—An improved construction of anchor.—(Communica-
tion.)

1774. William L. Anderson, Norwood, Surrey—Improvements in propellers.

1775. Isham Baggs, Manchester-street, Argyle-square—Improvements in apparatus for

lighting, signalling, and telegraphing by means of electricity.

1776. Julien Denis, Queenhithe, City—Improvements in cutting or perforating steel and
other metals.—(Communication.)

Recorded July 26.

1777. Joseph Piatt. Audlem, Cheshire—Improvements in door knockers.

1778. Charles Hodges, Manchester—Improvements in apparatus for unwinding silk,

thread, or yam from the hank.—(Communication.)
1779. Richard C. Pauling. Great George-street—Improvements in giving increased

buoyancy to ships and vessels, in raising sunken vessels, iu keeping structures

water-tight, and in propelling vessels.

1780. James Dickinson, Liverpool—Improvements in anchors, and in the manufacture

of the same.
1781. Samuel Yeadon, Idle, Bradford, and George Chapman, Stockport—Improvements

in the construction of reeds for weaving, and in machinery or implements and
materials to be iiEed in such construction.

1782. George C. Cooke, Lombard-street—Improvements in stereoscopes.

1783. Henry Remington, Camberwell—An improved gas-heating and cooking apparatus.

Recorded July 28.

1784. John Coplin, Falmouth—Improvements in ships' windlasses.

1785. George Ritchie, 3 Ponsonby-street, Pimlico—Improvements in the manufacture of

boots and shoes from materials not hitherto used for that purpose.

1786. Henry Robinson, Settle, Yorkshire—Improvements in arraugements and mechan-
ism for the conveyance of transport of loads or we : ghts.

1787. Edjnund Eaborn and Matthew Robinson, Birmingham—Certain improvements in

machinery to be used for confectionery purposes.

1788. William E. Newton, 66 Chancery-lane—An improved instrument for taking alti-

tudes.—(Communication.)
1789. William E. Newton, 66 Chancery-lane—Certain improvements in steam-engine

governors.—(Communication.)

Recorded July 29.

1790. Peter J. Livsey, Manchester—Improvements in arrangements and mecha nism for

rotating and retaining the rollers of window blinds.

1791. William Griffin and Elizabeth Duley, Northampton—Improvements in studs

and buttons for fastening articles of dress.

1793. John Knowles, Calow, and William Buxton, Brimington, Derbyshire— Improve-
ments in tuyeres.

1794. William E. Newton, 66 Chancery-lane— Certain improvements in the process of

generating illuminating gas.—(Communication.)

1795. Henry R. Bowers, Penbedw, near Ruabon, Denbighshire—Improvements in ma-
chinery or apparatus for grinding, crushing, or pulverizing clay and other

substances.

1796. George Davies, 1 Serle-street. Lincoln's-inn—An improved portable apparatus for

copying letters and other manuscripts.— {Communication.)
1797. Alexander W. Anderson, Trinidad—Improvements in refining sugar.

Recorded July 30.

1798. Felix Caron, Great Titchfield-street—Improvements in fastening the handles of

door locks and door finger plates.

1799. Robert W. Sievier, Bruxelles, Belgium—Improvements in preserving wood from
decay, and also from destruction by insects.

1800. Henri Evette, Lizieux, France—Improvements in looms for weaving.

1801. Julien Denis, Queenhithe, City—An improved gelatinous and economical soap.

—(Communication.)
1803. Francis C. Simons, Kensington—An improvement in rifling the barrels of fire-arms

and ordnance.
Recorded July 31.

1804. Joseph Hopwood, Bolton-le-Moors—Improvements in machinery for measuring and
folding fabrics.

1805. George Holcroft, Manchester, and Peter Johnson, Wigan, Lancashire—Improve-
ments in the manufacture of cement, and in the application of a known material
to cementing purposes.

1806. John J, Kerr, Twickenham—Improvements in the manufacture of cartridges for

fire-arms.

1807. Constantine J. B. Torassa, Genoa—Improvements in obtaining motive power by
the aid of explosive gases.

1808. John Evans, Castleton, Pembroke—A progressive lever, by which is obtained an
increase of power over the amount of power applied.

1809. William E. Newton, 66 Chancery-lane—A new musical instrument to be played by
the agency of steam or highly compressed air.—(Communication.)

1810. William E. Newton, 66 Chancery-lane—A new or improved process for obtaining
aluminum.—(Communication.)

1811. Richard A. Brooman, 166 Fleet-street—An improvement in the construction of
carriages and waggons.—(Communication.)

1S12. Richard A. Brooman, 166 Fleet-street—An improved auger or boring tool.—(Com-
munication.^

1813. Pierre M. J. Chamblant, 36 Rue de Lanery, Paris—Improvements in the manufac-
ture of glass.

1814. William Coltman, Leicester—Improvements in knitting machinery.
1815. Thomas Wicksteed, Coleman-street—Improvements in separating sewage and other

matters from water or fluid mixed therewith.

1S16. Thomas Rout' edge, 17 Graceciiureh-street—Improvements in the manufacture of
half stuff and paper.

1817,

1818,

1819,

1820.

1821.

1823.

1824.

1825.

1827.

1829.

1831.

1833

1834.

1835.

1836.

1S37.

18%.

1840,

1841,

1842.

1843,

1844,

1845,

1846,

1847.

18*8,

1S49,

1850,

1851,

Recorded August 1.

William Paton, Springvale, Glasgow—Improvements in railway wheels.

Alexander Tolhausen,7 Duke-street, Adelphi—A new and improved flexible pocket
umbrella, being likewise applicable to common and other sticks, canes, &c.

—

(Communication.)
John W. Brett, Hanover-square—Improvements in letter and numeral printing

electric telegraphs.
William Wood, Monkhill, Yorkshire, and Matthew Smith, Heywood, Lancashire
—Improvements in looms for weaving terry and cut pile fabrics.

William Wood, Monkhill, Yorkshire, and Matthew Smith, Heywood, Lancashire
—Improvements in apparatus for cutting the wires out of terry fabrics.

Eugene P, Chevalier, Brussels, at present residing in Paris—Improvements in the

manufacture of cigars.

Richard A. Tilghman, Philadelphia, U.S.—Improvements in hydro-extractors or
centrifugal machines.

Robert Reeves, Bratton Westbury, Wilts—Improvements in machinery for sowing
or depositing seeds and manure.

Recorded August 2.

Oliver Long, Cornhill—Improvements in mechanical knife-cleaners.

Thomas Donkin, Bermondsey, Surrey—Improvements in the glazing of paper.

—

(Communication.)
Thomas Green, Leeds—Improvements in mowing machinery.

Recorded August 4.

Charles G. Gottgetren, Charterhouse-square—Invention for lithographic printing
in oil and varnish colours and metal on glass, wood, papier-mache, marble,
metal, porcelain, or any other material that offers a suitable surface.

Nicholas Cadiat, Rue de l'Ode"on, Paris—The application of centrifugal force for

purifying liquids.

Charles T. Launay and Jules Chopin, Paris—Improvements in increasing the
illuminating power of gas.

George Walker and James Scrimgeour, Belfast—Improvements in spinning
frames.

Thomas B. Daft, Dublin—Improvements in the manufacture of cast-iron pipes.

Alexander Wright, Millbank-street—Improvements in lighting mines and subter-
ranean places with gas.

Josiah Firth, Heckmondwike, and Joseph Crabtree, Mill Bridge, near Heckmond-
wike, Yorkshire—Invention for weaving Scotch, Kidderminster, and Dutch
carpets by means of a power loom.

Recorded August 5.

Henry W. Wood, Briton Ferry, Glamorganshire—Further improvements in the
manufacture of fuel, and for a new mode of preserving coal and coke and other
fuel.

James B. Bowen, Chipping Norton, Oxfordshire—Improvements in the manufac-
ture of gloves.

Charles F. Vasserot, 45 Essex-street, Strand—Improvements in machinery for
cutting nuts, screws, and pieces of polygonal shape.—(Communication.)

Thomas Marples, Derby—Improvements in corn mills.

Antoine D. Sisco, Paris—Improvements iu railway brakes.
Andrew and William Smith, Mauchline, Ayrshire—Improvements in ruling or

delineating ornamental figures.

Jean J. Danduran, 13 Charlotte-street—An apparatus called the self-swimmer.
Edwin Blomeley, Bury, Lancashire—Improvements in the manufacture of fabrics

applicable to various purposes for which airproof and waterproof fabrics are
usually employed.

John Keith, Eltham, Kent—Improved machinery for making envelopes.—(Com-
munication.)

Alfred V. Newton, 66 Chancery-lane—An improvement in primers for fire-arm
cartridges.—(Communication.)

Augustus Pfaltz, Massachusetts—A new and useful mode or process for making
soap from rosin.

Joseph A. Monuier, Marseilles—Improvements in transmitting motive power.

t@F Information as to any of these applications, and their progress, may he had on appli-

cation to the Editor of this Journal.

DESIGNS FOR ARTICLES OF UTILITY.

Registered from July l\th to August 4th.

July 11th, 3857 Waterlow & Sons, London-wall,— " Improved date Indicator."

14th,

15th,

17th,

24th,

3859

3860
3S61

31st,

August 2nd,

4th,

A. G. Baylis & Co., Redditch,—" Needle-case,"
James and Matthew Robson, North Shields,—"Watercloset cistern

for constant supply."
Henry Whittell, Leamington,—" Nouvel Albert hoot."
William P. Marshall and John Ross, Birmingham,—" Fastening

for bottom of railway hopper waggon."
— 3862 George Neall, Northampton,—" Gas stove."

29th, 3S63 William Devon and George Saunders, Stratford, Essex,—" Waste-
less water-valve and ball-tap apparatus."

Richard Waygood, Newington Causeway,—" Water-tight spindle
bearing."

Charles W. Lancaster, New Bond-street,—" United Service square."
William Chamberlain, Dodbrook,—" The compound spade plough."
William Middlemore, Birmingham,—" Hobble for cattle."

— 3864

TO READERS AND CORRESPONDENTS.
J, R.—There are no really safe guides of the kind. He must examine existing ex-

amples, and note cases of failure and objectionable working. This will keep him right,

aided, as he is, by the various designs engraved in our pages.

G. G.—We have not had any opportunity of examining his invention, and cannot say
anything about it until we do so.

P. C. B.—We have taken the trouble to peruse the specification to which he refers,

and find that steam is not even mentioned in it. In fact, the invention is quite a differ-

ent affair.

J. A. D., Reading.—We think our correspondent is iu error. The globe could not be

of the slightest use in Barker's mill, as the motive power is simply and entirely due to

the columnar load of fluid acting upon an area equal to that of the discharge aperture.

Will he explain in detail what he proposes to gain by the use of the globe?
Prevention of Boiler Incrustations.—In the description of Wiessenhorn's inven-

tion, given in our " Mechanical Notes from America," for " chloride of lime," read " com-

pounds of lime."
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STEAM-HAMMEE WITH IMPROVED VALVE GEAE1NG.

By Wit. Naylok, Esq., Engineer, Norwich.

(Illustrated by Plate 197.)

The constant attention which the steam-hammer continues to receive

at the hands of inventors and improvers in mechanical engineering, must

obviously be accepted as a true indication that the powers of this gigantic

bat pliant tool are more and more fully recognised. It is clear enough

that, if at the time when this important contrivance left the hands of

Mr. Nasmyth, it was felt to be a useful accession to the manufacturing

engineer's workshop, it must be far more valuable now, since the prac-

tice of mechanical construction has never ceased, from that day to this,

to expand itself into wider and more comprehensive fields. Whilst the

metal worker has applied himself to a variety of pursuits which formerly

were deemed to be quite beyond bis sphere, he has also dealt boldly

with enormous masses of raw material, far exceeding in their size and

difficulties of treatment everything which has gone before. It is not

too much to say that matters could not have gone on thus, in the absence

of an invention of the class which we are now describing; and it is,

therefore, an imperious duty on our part, to present to the readers of the

Practical Mechanic's Journal all that is produced for the enlargement of

the powers of the steam-hammer. Mr. Naylor of Norwicli has rendered

the latest assistance in this way, and we are now enabled to state what

the plans of that engineer are.

Mr. Naylor's steam-hammer, represented in our Plate 197, is new as

regards the general design of its framing and various parts, but the

improvements comprehended in it have more particular reference to the

valve and valve gearing by means of which it is worked. Fig. 1 on the

plate is a side elevation, and fig. 2 is a front elevation of the hammer,

one of the timber bearing beams being supposed to be removed in fig. 1,

to show the flange which lies against the inner side of it. The hammer

is of the "Xasmyth " class, with an inverted steam cylinder, a ; but this

cylinder is bolted by vertical flanges at the sides to two overhanging

standards, b, so that the work can be introduced laterally below the

hammer-block, c, there being a clear space at the sides of the anvil, d,

instead of in front. The standards, b, are made very massive, being

strengthened by broad feathers curved over to the cylinder at the top,

whilst the feet of the standards reach almost to the front of the anvil

block, so as to give an extended supporting base to the structure. The

two standards, b, are bolted and keyed down upon a single foundation

plate, e, which is itself bolted down to timber bearers, f, being strength-

ened by transverse and longitudinal feathers or ribs beneath, the longi-

tudinal feathers being fitted and bolted to the bearers, F. The hammer-

ram or piston-rod, g, is of large size, and is well guided by a long stuffing-

box in the bottom end of the cylinder. The hammer-block and piston-rod

are further guided by two side rods, h, bolted to the stuffing-box flange

at their upper ends, and formed with brackets, I, at their lower ends, by

which they are bolted to the standards, b. The valve by which the

admission of steam below the piston and above it, if desired, is regulated,

is of the cylindrical class, with a longitudinal movement, although it is

capable of a slight rotatory motion, also for regulating the admission of

steam above the piston. The valve casing is cylindrical, and is cast

upon the back of the cylinder at j, the valve spindle, k, issuing at the

lower end, whilst the steam enters at l, and escapes at M. The valve

consists of two concentric pipes, the annular space between which is closed

by annular end pieces, whilst ports or apertures are formed in the outer-

most pipe at the two ends, and at the centre. The steam has access by

the centre apertures to the space between the two pipes, and when the

valve is lowered, finds its way by the lower end apertures through the

lower cylinder ports to the under side of the piston. The lower cylinder

port and the steam space in the casing communicate with the apertures

all round the valve, but apertures are formed only partly round the upper
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end of the valve, and the upper cylinder port is open to the valve only

part way round, so that, by turning the valve, its upper apertures may be

made to communicate or not with the upper cylinder port, accordingly as

it is wished to supply steam above the piston to aid its descent, or to

allow it to descend by the force of gravity only. The valve can be turned

in this way by means of the hand lever, n, the inner end of which is con-

nected by a link, o, to a short lever fitted with a square or a feather on

the valve spindle, k, but through the eye of which this spindle can work

longitudinally. The steam from below the piston passes off across the

lower end of the valve, and if it is admitted above the piston, it after-

wards passes down the centre of the valve to the escape pipe. The valve

is worked longitudinally by means of a short forked lever acting between

collars on the spindle, k, and fixed on a short horizontal shaft, f, carried

in bearings upon a pair of vertical stay-rods, q, bolted to the standards,

b, at their upper ends, and to the brackets, i, below. There is a second

horizontal shaft, k, carried in bearings on the rods, Q, at a little distance

below the shaft, p ; and upon each of these shafts, p, k, there is a disc,

s, the two discs being connected together by links, t, jointed upon pins on

the discs set at about 90 degrees from each other, so that any movement

of either disc is imparted in a uniform manner to the other. Upon the

links, t, are sliding, inclined, or wedge-shaped blocks, u, inclined in op-

posite directions, arranged so that a pulley, v, carried by the hammer-

head, acts upon one when ascending and upon the other when descending.

When the pulley, v, comes in contact with either of the blocks, u, it

pushes it over and turns the discs, s, which movement reverses the valve,

and at the same time brings the other block, u, forward, to be acted upon

on the return of the pulley, v. This description applies to both the up and

down strokes of the hammer, and it will be obvious that, by shifting the

blocks, u, up or down, both the length of stroke and the intensity of the

blow can be regulated with the greatest nicety. The blocks, u, are

connected by links, w, to vertically sliding rods, the lower end of one of

which is shown at x, the links, w, allowing of the movements of the links,

T, corresponding to the angular movements of the discs, s, whilst the

adjustment of the rods or slides, x, effects that of the blocks, u. The

rods, x, are adjusted vertically by means of the hand levers, y, to which

they are linked. The hand-lever, z, is for the purpose of adjusting the

steam stop-valve to the lever, a, to which it is connected by the link, b.

With this arrangement of valve gearing, the workman has perfect con-

trol over the action of his machine, and the valve being balanced, very

little force is required in working it.

BESSEMEE'S COMPEESSED AIE PROCESS OF MANUFAC-
TURING MALLEABLE IRON.

Mr. Henry Bessemer, so well and so favourably known for his many

mechanical improvements, has the credit of producing one of the most

interesting and valuable of the papers which the British Association has

this year been the means of giving to the world. Few new projects have

created so much excitement as this last and apparently greatest of Mr.

Bessemer's improvements, but it has, nevertheless, not met with uni-

versal acceptance, and the results of the inventor's experiments must

obviously be taken with caution, in comparing them with the magnified

and continuous procedure of workshop realities. Meanwhile, and until

the subject is further developed in open daylight, we reproduce Mr.

Bessemer's paper, as read before section G. of the British Association at

Cheltenham :

—

For the last two years my attention has been exclusively directed to

the manufacture of malleable iron and steel, in which, however, I had
made but little progress until within the last eight or nine months; the

constant pulling down and rebuilding of furnaces, and the toil of daily

experiments with large charges of iron, had already began to exhaust my
stock of patience, but the numerous observations I had made during this

very unpromising period all tended to confirm an entirely new view of

the subject whicli at that time forced itself upon my attention ; viz.. that
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I could produce a much more intense heat, without any furnace or fuel,

than could be obtained by either of the modifications I had used ; and

consequently, that I should not only avuid the injurious action of mineral

fuel on the iron under operation, but that I should at the same time avoid

also the expense of the fuel.

Some preliminary trials were made on from 10 lbs. to 20 lbs. of iron,

and although the process was fraught with considerable difficulty, it

exhibited such unmistakable signs of success as to induce me at once

to put up an apparatus capable of converting about 7 cwt. of crude pig-

iron into malleable iron in 30 minutes. With such masses of metal to

operate on, the difficulties which beset the small laboratory experiments

of 10 lbs. entirely disappeared. On this new field of inquiry I set out

with the assumption that crude iron contains about 5 per cent, of carbon
;

that carbon cannot exist at a white heat in the presence of oxygen, with-

out uniting therewith and producing combustion ; that such combus-

tion would proceed with a rapidity dependent on the amount of surface

of carbon exposed ; and, lastly, that the temperature which the metal

would acquire would be also dependent on the rapidity with which

the oxygen and carbon were made to combine ; and, consequently, that

it was only necessary to bring the oxygen and carbon together, in such

a manner that a vast surface should be exposed to their mutual action, in

order to produce a temperature hitherto unattainable in our largest fur-

naces.

With a view of testing practically this theory, I constructed a cylin-

drical vessel of 3 ft. in diameter and 5 ft. in height, somewhat like an
ordinary cupola furnace; the interior is lined with firebricks, and at

about 2 in. from the bottom of it I inserted five tuyere pipes, the nozzles

of which are formed of well-burned fireclay, the orifice of each tuyere

being about 3-8ths of an inch in diameter; they are so put into the brick

lining (from the outer side) as to admit of their removal and renewal in

a few minutes when they are worn out. At one side of the vessel, about

half-way up from the bottom, there is a hole made for running in the

crude metal, and on the opposite side there is a tap-hole, stopped with

loam, by means of which the iron is run out at the end of the process.

In practice, this converting vessel may be made of any convenient size,

hut I prefer that it should not bold less than 1 or more than 5 tons of

fluid iron at each charge ; the vessel should be placed so near to the

discharge hole of the blast furnace as to allow the iron to flow along a

gutter into it. A small blast cylinder is required capable of compressing

air to about 8 lbs. or 10 lbs. to the square inch. A communication
having been made between it and the tuyeres before named, the convert-

ing vessel will be in a condition to commence work; it will, however, on
the occasion of its first being used, after re-lining with firebricks, be

necessary to make a fire in the interior with a few baskets of coke, so as

to dry the brickwork and heat up the vessel for the first operation,

after which the fire is to be all carefully raked out at the tapping-hole,

which is again to be made good with loam ; the vessel will then be in

readiness to commence work, and may be so continued, without any use

of fuel, until the brick lining, in the course of time, becomes worn away,
and a new lining is required. I have before mentioned that the tuyeres

are situated nearly close to the bottom of the vessel, the fluid metal will

therefore rise some 18 in. or 2 ft. above them ; it is therefore necessary,

in order to prevent the metal from entering the tuyere holes, to turn on

the blast before allowing the fluid crude iron to run into the vessel from
the blast furnace. This having been done, and the metal run in, a rapid

boiling up of the metal will be heard going on within the vessel, the

metal being tossed violently about and dashed from side to side, shaking
the vessel by the force with which it moves ; from the throat of the con-

verting vessel flame will immediately issue, accompanied by a few bright

sparks, such as are always seen rising from the metal while running into

the pig-beds. This state of things will continue for about fifteen minutes,

during which time the oxygen in the atmospheric air combines with the

carbon contained in the iron, producing carbonic oxide, or carbonic acid

gas, and at the same time evolving a powerful heat. Now, as this heat
is generated in the interior of, and is diffused in innumerable fiery

bubbles through the whole fluid mass, the metal absorbs the greater part

of it, and its temperature becomes immensely increased ; and, by the
expiration of the fifteen minutes before named, that part of the carbon
which appears mechanically mixed and diffused throughout the crude
iron has been entirely consumed

; the temperature, however, is so high
that the chemically combined carbon now begins to separate from the

metal, as is at once indicated by an immense increase in the volume of

flame rushing out of the throat of the vessel. The metal in the vessel

now rises several inches above its natural level, and a light frothy slag
makes its appearance, and is thrown out in large foam-like masses.
This violent eruption of cinder generally lasts about five or six minutes,
when all further appearance of it ceases, a steady and powerful flame
replacing the shower of sparks and cinder which always accompanies

the boil. The rapid union of carbon and oxygen which thus takes place

adds still further to the temperature of the metal, while the diminished

quantity of carbon present allows a part of the oxygen to combine with
the iron, which undergoes combustion, and is converted into an oxide.

At the excessive temperature that the metal has now acquired, the oxide,

as soon as formed, undergoes fusion, and forms a powerful solvent of

those earthy bases that are associated with the iron ; the violent ebulli-

tion which is going on mixes most intimately the scoria and metal, every
part of which is thus brought in contact with the fluid oxide, which will

thus wash and cleanse the metal most thoroughly from the silica and other

earthy bases which are combined with the crude iron, while the sulphur
and other volatile matters which cling so tenaciously to iron at ordinary

temperatures are driven off, the sulphur combining with the oxygen, and
forming sulphuric acid gas.

The loss in weight of crude iron during its conversion into an ingot

of malleable iron was found, on a mean of four experiments, to be 12

J

per cent., to which will have to be added the loss of metal in the finishing

rolls. This will make the entire loss probably not less than 18 per cent.,

instead of about 28 per cent., which is the loss on the present system.

A large portion of this metal is, however, recoverable, by treating with
carbonaceous gases the rich oxides thrown out of the furnace during the

boil. These slags are found to contain innumerable small grains of me-
tallic iron, which are mechanically held in suspension in the slags, and
may be easily recovered.

I have before mentioned that, after the boil has taken place, a steady

and powerful flame succeeds, which continues without any change for

about 10 or 12 minutes, when it rapidly falls off. As soon as this dimi-

nution of flame is apparent, the workman will know that the process is

completed, and that the crude iron has been c inverted into pure malleable

iron, which he will form into ingots ofany suitable size and shape by simply

opening the tap-hole of the converting vessel, and allowing the fluid

malleable iron to flow into the iron ingot moulds placed there to receive

it. The masses of iron thus formed will be perfectly free from any ad-

mixture of cinder, oxide, or other extraneous matters, and will be far

more pure, and in a forwarder state of manufacture, than a pile formed
of ordinary puddle-bars. And thus it will be seen, that by a single pro-

cess, requiring no manipulation or particular skill, and with only one

workman, from 3 to 5 tons of crude iron passes into the condition of several

piles of malleable iron in from 30 to 35 minutes, with the expenditure of

about a third part the blast now used in a finery furnace, with an equal

charge of iron, and with the consumption of no other fuel than is con-

tained in the crude iron.

To those who are best acquainted with the nature of fluid iron, it

may be a matter of surprise that a blast of cold air forced into melted

crude iron is capable of raising its temperature to such a degree as to

retain it in a perfect state of fluidity after it has lost all its carbon, and
is in the condition of malleable iron, which, in the highest heat of our

forges, only becomes softened into a pasty mass. But such is the

excessive temperature that I am enabled to arrive at with a properly

shaped converting vessel and a judicious distribution of the blast, that I

am enabled, not only to retain the fluidity of the metal, but to create

so much surplus heat as to remelt all the crop-ends, ingot-runners, anil

other scrap that is made throughout the process, and thus bring them,

without labour or fuel, into ingots of a quality equal to the rest of the

charge of new metal. For this purpose a small arched chamber is

formed immediately over the throat of the converting vessel, somewhat
like the tunnel head of the blast furnace. This chamber has two or

more openings on the sides of it, and its floor is made to slope down-
wards to the throat, as soon as a charge of fluid malleable iron has been

drawn off from the converting vessel. The workman will take the scrap

intended to be worked into the next charge, and proceed to introduce

the several pieces into the small chamber, piling them up around the

opening of the throat. When this is done, he will run in his charge of

crude metal, and again commence the process. By the time the boil

commences, the bar-ends, or other scrap, will have acquired a white

heat, and by the time it is over, most of them will have been melted and

run down into the charge ; any pieces, however, that remain, may then

be pushed in by the workman, and by the time the process is completed,

they will all be melted and intimately combined with the rest of the

charge, so that all scrap-iron, whether cast or malleable, may thus be

used up without any loss or expense. As an example of the power that

iron has of generating beat in this pi'ocess, I may mention a circum-

stance that occurred to me during my experiments:—I was trying how
small a set of tuyeres could be used, but the size chosen proved to be

too small, and after blowing into the metal for an hour and three quar-

ters, I could not get up heat enough with them to bring on the boil.

The experiment was therefore discontinued, during which time two-

thirds of the metal solidified, and the rest was run off. A larger set of
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tuyere pipes was then put in, and a fresh charge of fluid iron run into

the vessel, which had the effect of entirely remelting the former charge,

and when the whole was tapped out it exhibited, as usual, that intense

and dazzling brightness peculiar to the electric light.

I have before mentioned that the fluid malleable iron is run into iron

ingot moulds, leaving it to be inferred that ordinary ingot moulds may
be nsed, or such as are generally employed by cast-steel makers ; but a

little consideration will show that such moulds would entail an amount
of labour that it is most desirable to avoid in the manufacture of iron

;

it is also most essential to remove the ingot to the rolls while still retain-

ing a very high temperature, and thus avoid the re-heating which
would otherwise be required ; for this purpose, the moulds are placed on

end in a vertical position, their insides being pinned truly parallel ; the

bottom of the mould is moveable, and is attached to a small plunger,

like the ram of an ordinary hydraulic press, the cylinder of which is

attached to the mould ; a force-pump is worked by the nearest steam-

engine, and has a pipe which leads from it to the cylinder, so that when
the mould is filled with metal, and the central part is still almost fluid,

a cock is opened by the workman, which allows the water from the force-

pump to raise the ram and force out the ingots, while still at a glowing

white heat ; the moulds are sunk below the surface of the ground, and a

rail-track extends on each side of them, on which there is an iron truck,

the under side of which is so formed as to receive the ingots as they are

pushed out by the ram, which is then lowered by reversing the cock,

and allowing the water to escape ; the truck is then quickly rolled along

the line of rails, taking with it the ingots to the rolls, the whole opera-

tion requiring only from one to two minutes, in which time the ingots

will not have cooled down sufficient in the centre for rolling, so that the

first bars will be produced and finished off fit for sale wholly without the

use of fuel, and within a period of forty minutes from the time of tapping

the crude iron from the blast furnaces. If the iron is made in very large

quantities, the heat of some of the ingots will not be retained until they

can be rolled into bars ; a small oven, capable of retaining the heat,

must, in that case, be erected near the rolls, in which the ingots may
remain until the rolls are at liberty. As soon as the workman has re-

charged the converting vessel, he will open another communication with

the force-pump before-mentioned, by means of which the moulds will be
filled with water, and their temperature reduced; after which the water
is to be run off, care being taken that the moulds are not, however, made
so cold as to prevent them from drying off before the next charge of

metal is ready. In this manner, the process of converting the crude

into malleable iron, and the formation of it into ingots, may be carried

on continuously throughout the day, at intervals of about three quarters

of an hour.

To persons conversant with the manufacture of iron, it will be at once

apparent that the ingots of malleable metal which I have described will

have no hard or steely parts, such as is found in puddled iron, requiring

a great amount of rolling to blend them with the general mass, nor will

such ingots require an excess of rolling to expel cinder from the interior

of the mass, since none can exist in the ingot, which is pure and per-

fectly homogeneous throughout, and hence requires only as much rolling

as is necessary for the development of fibre ; it therefore follows that,

instead of forming a merchant bar, or rail, by the union of a number of

separate pieces welded together, it will be far more simple and less ex-

pensive to make several bars or rails from a single ingot. Doubtless,

this would have been done long ago, had not the whole process been
limited by the size of the ball which the puddler could make.
The facility which the new process affords of making large masses,

will enable the manufacturer to produce bars that, in the old mode of

working, it was impossible to obtain ; while, at the same time, it admits

of the use of more powerful machinery, whereby a great deal of labour

will be saved, and the process be greatly expedited. I merely mention

this fact in passing, as it is not my intention at the present moment, to

enter upon any details of the improvements I have made in this depart-

ment of the manufacture, because the patents which I have obtained for

them are not yet specified. Before, however, dismissing this branch of

the subject, I wish to call the attention of the meeting to some of the

peculiarities which distingush cast steel from all other forms of iron

—

viz., the perfect homogeneous character of the metal, the entire absence

of sand-cracks or flaws, and its greater cohesive force and elasticity, as

compared with the blister steel, from which it is made; qualities which
it derives sohbj from its fusion and formation into ingots, all of which

properties malleable iron acquires, in like manner, by its fusion and
formation into ingots in the new process; nor must it be forgotten that

no amount of rolling will give to blister steel (although formed of rolled

bars) the same homogeneous character that cast steel acquires, by a

nr>rr- extension of the ingot to some ten or twelve times its original

length.

One of the most important facts connected with the new system of

manufacturing malleable iron is, that all the iron so produced will be of

that quality known as charcoal iron, not that any charcoal is used in its

manufacture, but because the whole of the processes following the

smelting of it are conducted entirely without contact with, or the use of,

any mineral fuel; the iron resulting therefrom will, in consequence, be

perfectly free from those injurious properties which that description of

fuel never fails to impart to iron that is brought under its influence. At
the same time, this system of manufacturing malleable iron offers extra-

ordinary facility for making large shafts, cranks, and other heavy
masses ; it will be obvious that any weight of metal that can be founded

in ordinary cast iron by the means at present at our disposal, may also

be founded in molten malleable iron, and be wrought into the forms and
shapes required, provided that we increase the size and power of our

machinery to the extent necessary to deal with such large masses of

metal. A few minutes' reflection will show the great anomaly presented

by the scale on which the consecutive processes of iron-making are at

present carried on. The little furnaces originally used for smelting ore

have, from time to time, increased in size, until they have assumed
colossal proportions, and are made to operate on two or three hundred
tons of materials at a time, giving out ten tons of fluid metal at a single

run.

The manufacturer has thus gone on increasing the size of his smelting
furnaces, and adapting to their use blast apparatus of the requisite pro-

portions, and has by this means lessened the cost of production in every

way ; his large furnaces require a great deal less labour to produce a
given weight of iron than would have been required to produce it with
a dozen furnaces, and in like manner he diminishes his cost of fuel,

blast, and repairs, while he insures an uniformity in the result that

never could have been arrived at by the use of a multiplicity of small

furnaces. While the manufacturer has shown himself fully alive to these

advantages, he has still been under the necessity of leaving the succeed-

ing operations to be carried out on a scale wholly at variance with the
principle he has found so advantageous in the smelting department : it

is true that, hitherto, no better method was known than the puddling
process, in which from 4 cwt. to 5 cwt. of iron is all that can be operated

upon at a time, and even this small quantity is divided into homcepathic
doses of some 70 lbs. or 80 lbs., each of which is moulded and fashioned

by human labour, and carefully watched and tended in the furnace, and
removed therefrom one at a time, to be again carefully munipulated and
squeezed into form. When we consider the vast extent of the manufac-
ture, and the gigantic scale on which the early stages of the process are

conducted, it is astonishing that no effort should have been made to

raise the after processes somewhat nearer to a level commensurate with

the preceding ones, and thus rescue the trade from the trammels which
have so long surrounded it.

Before concluding these remarks, 1 beg to call your attention to an
important fact connected with the new process, which affords peculiar

facilities for the manufacture of cast steel.

At that stage of the process immediately following the boil, the whole
of the crude iron has passed into the condition of cast steel of ordinary

quality. By the continuation of the process, the steel so produced
gradually loses its small remaining portion of carbon, and passes succes-

sively from hard to soft steel, and from soft steel to steelly iron, and
eventually to very soft iron ; hence, at a certain period of the process,

any quality of metal may be obtained. There is one in particular

which, by way of distinction, I call semi-steel, being in hardness about
midway between ordinary cast steel and soft malleable iron. This metal
possesses the advantage of much greater tensile strength than soft iron

;

it is also more elastic, and does not readily take a permanent set, while
it is much harder, and is not worn or indented so easily as soft iron,

at the same time it is not so brittle or hard to work as ordinary cast

steel. These qualities render it eminently well adapted to purposes
where lightness and strength are specially required, or where there is

much wear, as in the case of railway bars, which, from their softness

and lamellar texture, soon become destroyed. The cost of semi-steel
will be a fraction less than iron, because the loss of metal that takes
place by oxidation in the converting vessel is about 2J per cent, less

than it is with iron; but as it is a little more difficult to roll, its cost per
ton may fairly be considered to be the same as iron ; but as its tensile

strength is some 30 or 40 percent, greater than bar iron, it follows that,

for most purposes, a much less weight of metal may be used to that
taken in that way ; the semi-steel will form a much cheaper metal than
any that we are at present acquainted with.

In conclusion, allow me to observe that the facts which I have had the
honour of bringing before the meeting, have not been elicited from mere
laboratory experiments, but have been the result of working on a scale
nearly twice as great as is pursued in our largest ironworks, the expo-
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rimental apparatus doing 7 cwt. in thirty minutes, while the ordinary

puddling furnace makes only 4£ cwt. in two hours, which is made into

six separate halls, wliile the ingots or blooms are smooth even prisms, 10

inches square by 30 inches in length, weighing about equal to ten ordi-

nary puddle balls. A small portion of one of these ingots will be ob-

served among the samples present; there is also a cylindrical mass of

highly crystallized iron, from one-half of which the 3-inch wide bar was
made.

Fig. 1 of the annexed engravings is a partially sectioned elevation of

the apparatus which Mr. Bessemer has employed in his process, and fig.

2 is a sectional half plan of the same thing.

Fig. 1. It consists of a cast iron cupola, lined

with firebrick, a, forming the converting

vessel, and having a lower chamber into

which the metal, b, is poured. It is here

that the boiling takes place, c is the

upper chamber above the throat of the

dome for holding scrap metal arranged

round the opening, so that the waste

heat of the boiling process is made avail-

able for melting the metal for the succeed-

ing charge. The passage, d, is the

escape port for the flame and gases. The
tuyere pipes, e, are supplied with air from

the belt-passage, f, encircling the cham-

ber.

We have said that the invention is

not without its opponents, and some of

them, like Mr. Charles Sanderson, the

eminent Sheffield steelmaker, have ar-

gued upon their views with considerable

power. We give Mr. Sanderson's own
words :

—

" The metallurgical world has been

paralyzed, not only by the statements

Tig. 2. set forth at the meeting of the British

Association at Cheltenham, but by the

details given in the Times of a trial made in London to exhibit Mr. Besse-

mer's process for producing malleable iron, fine steel, or any mixture

of the two which might be required in the arts or by engineers, from
crude iron.

The public is justified in receiving the statements made, because it

seems impossible to doubt their accuracy. The invention is momentous,
involving immense interests, both in the steel and iron trade. It has,

like a meteor, shot across the beaten path of science, and dazzled us all

liy its apparent brilliancy. Having had some experience in the manu-
facture of both iron and steel, I propose to give the result of such expe-

rience, as well as my opinion of this novel mode of manufacture.

Mr. Bessemer runs crude fluid iron into a small cupola -formed vessel;

about 7 cwt. of metal only has hitherto been operated upon, but he can
as easily act upon 5 tons. A blast issuing through five tuyeres is driven

into the metal at 8 lbs. or 10 lbs. pressure; and the effect obtained is,

that the oxygen of the blast, uniting with the carbon, produces carbonic

acid or carbonic oxide gas, which gives out a certain amount of heat.

This operation goes on as long as there is carbon enough left to unite

with the oxygen to produce the gas, and as the supply of carbon becomes
reduced, so the ebullition of the metal, caused by the gas struggling

to escape, becomes less active, and in the end entirely ceases.

When the agitation of the metal subsides, the contents must then be

tapped out, or, it is said, if the iron be allowed to remain a little

longer under the action of the blast, then a spongy mass of malleable

iron is obtained.

The statement publicly made is, that ' in thirty minutes, by the fore-

going process, Mr. Bessemer converts 7 cwts. of crude metal into ingots

of malleable iron or steel of any size, and fit for the various manipula-
tions ordinarily employed.' He does away with puddling, hammering,
rolling, and all the subsequent operations now in daily use at our iron-

works. He states that fine steel is produced for the engineer, and for

general manufactures, and that iron so produced is equal to Swedish or

Russian, now selling at from £20 to £30.
These form the leading features and pretensions of the new process;

and if so desirable a result could be obtained, truly the invention would
deservedly rank amongst the first, if not the very first, of the age.

I have very carefully examined those results which might be expected
from an operation like the one before us, and 1 cannot agree with the
statements made to the public by the inventor, or by those who have
seen and supported both bis theory and practice.

I freely admit that a decarbonized cast iron is obtained, that such iron

is bright, white, and crystalline ; but I do not believe that such metal

will admit of being either drawn under a hammer or rolled to a bar. I

cannot admit such metal into the category of cast steel, for it cannot, in

my opinion, fulfil its requirements; it will not make a boring tool or a
cutter—a tap or a die ; it cannot be fashioned by the workman's ham-
mer, or made into a needle, or cut into a file ; in fine, I am compelled to

give an opinion that it is a metal which cannot assume the commercial
value of steel.

At this moment, when Mr. Bessemer's process is receiving so much
of the metallurgical world's attention, particularly from those whose
high attainments are generally acknowledged, it may appear somewhat
presumptuous to find one strong dissentient voice

;
yet, from the many

and very careful experiments 1 have made, I cannot agree with a too

commonly accepted opinion,—that, presuming cast iron to contain rive

per cent, of carbon, and steel one per cent., if you deprive the crude iron

of four per cent, of its carbon, it necessarily becomes steel. This is not

the case. Mr. Bessemer's product is a decarbonized metal ; the larger

crystals are more decarbonized than the smaller ones, and a good lens

will show that the mass is made up of small bright atoms, which are the

particles least affected by the operation. The result is a metal not capa-

ble of being drawn under a hammer, or rolled to a bar; and whilst I

venture to state that the process will not produce steel fit for any useful

purpose, I must also add it will not produce a malleable iron suited to

our wants."

Mr. Truran, whose experience gives him a right to speak on the sub-

ject, has also come into the discussion. He says:

—

" In common with many others, I have read with some interest Mr.
Bessemer's description of bis process for making iron and steel without

fuel. A hasty perusal of the paper sufficed to show some serious gaps in

the description, which 1 had imagined the inventor would have filled up
ere now. This has not been done, and 1 would therefore offer a few
remarks thereon.

In the first place, I must premise that the combustion of the carbon in

fluid iron ran direct from blast furnaces and exposed to the action of a blast

of atmospheric air, is no new discovery. In my work on iron manufacture,

published last year, I described the numerous small jets of blast-blowing

into the liquid iron in the old form of refinery furnace ; the combustion of

the carbon of the iron by the blast; the intensity of the heat produced,

as exhibited in the fusion of the sandstone bottom used ; and other details,

theoretical as well as practical, of the process for refining iron by air

blasts. Added to this, the intense heat produced by blowing strongly

into liquid iron holding carbon in mixture or combination, is well known
to intelligent refiners; therefore Mr. Bessemer's assumed discovery of a

great principle, resolves itself into the republication of matters previously

well known to a numerous class of operatives.

Mr. Bessemer's improvement—if improvement it can be called—con-

sists in shortening the refining operation, so as to complete it with the heat

given out by the combustion of the carbon of the liquid iron. This is

now admitted by his friends to be the only novelty in his process. The
entire blowing lasts only thirty or thirty-five minutes; in the ordinary

blast refinery it occupies about two hours, and the continuance of the ex-

cessive temperature for that period is insured by covering the metal with

coke or charcoal. This covering of the liquid iron by a carbonaceous fuel

is essentially necessary to refining by blast in any form whatever. Mr.
Bessemer states, that at the maximum temperature a portion of the

oxygen of the blast combines with the iron which undergoes combustion,

and is converted into an oxide. This oxide, we are seriously told, is no
sooner formed than it is again fused, and forms a powerful solvent of the

alloyed earthy bases. These statements do Mr. Bessemer no credit. They
are in direct opposition to all principles of chemical science, and reflect

severely on those who have eulogised the plan as being in accordance

with sound philosophical principles. The newly-formed oxide of iron

cannot be fused at any temperature whatever, other than by depriving it

of its oxygen. This is accomplished by bringing the oxide in contact

with solid or gaseous carbon. Mr. Bessemer professes to use no fuel

;

therefore, the fusion of the oxide in the manner he describes is a direct

impossibility. In the common refinery, by far the larger portion of the

oxide formed ascends, and meeting with the stratum of fuel, is again

reduced to the metallic state, and falls back into the mass. If the metal

is insufficiently covered with incandescent fuel, the oxide is unreduced,

and, passing violently upwards with the stream of gases, escapes from

the chimney as small globules of magnetic oxide, alloyed with silica and
other earthy bases. The shower of sparks described by Mr. Bessemer

are merely those small globules of oxidised iron, the escape of which is

attended with a direct loss of yield. Hence, before he succeeds in the

production of a refined metal fit for manufacture into wrought-iron bars

at a cheap rate, the inventor must adopt this feature of the old plan, when
his apparatus resolves itself into a very common refinery.
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Mr. Bessemer committed a great mistake when he claimed tor his plan

the production of that quality known as charcoal-iron, simply from the

refining being conducted without contact with mineral fuel. A super-

ficial acquaintance with the subject would have shown that the quality

of the fuel used in the manufacture of a moiety of the bar-iron, so far as

regards the usual contaminating ingredients, sulphur and phosphorus,

has nothing to do with the ultimate quality of the bar. In the puddling,

boiling, and heating furnaces, the fuel is kept separate from the iron

;

where the refinery is employed, the earthy matters of the fuel pass into

the cinder, but the gaseous constituents, from being cooled above the

liquid iron, have very little influence on the quality of the product of

such fires as receive the iron direct from the blast furnace. Charcoal-iron

is a product of the blast furnace, and cannot be produced in any subse-

quent stage of the manufacture.

I cordially agree with Mr. Sanderson, that the iron, after treating by
Mr. Bessemer's process, possesses the qualities neither of wrought iron

nor cast steel. I will not trouble you with extracts from my work bear-

ing on this point, but would remark that malleability is a property never

yet communicated to iron at varying temperatures, other than by mani-
pulation in some one or other form. The mere removal of a portion of

the impurities with the iron by fusion does not, of itself, convert cast

into malleable iron. Castings with a slight degree of malleability, at

low temperatures, are common in this country and abroad; at high tem-

peratures they lose this, are equally brittle with other cast irons, and
are utterly devoid of the welding principle.

Mr. Bessemer estimates his malleable cast ingots to lose 5J per cent,

in the finishing rolls. How can pure malleable iron, as he asserts the

ingots to be, lose so much in the mere rolling to a bar? If it is thus

reduced in weight more than 1 cwt. per tou, the action of the rolls must
squeeze out of the so-called pure iron a very large quantity of cinder.

in ordinary rolling, the loss of weight in these rolls amounts to no more
than 15 lbs. or 16 lbs. to the ton.

Mr. Bessemer heads his paper ' Manufacture of Iron and Steel without

Fuel,' whereas it appears to be a proposition for making wrought iron

and steel from liquid cast iron. I say a proposition, because it is not

yet known that a process exists for making either. No one has seen
the malleable iron equal to charcoal in point of quality, to be made by
the means described from common irons; there has not been any made
and forged into articles to demonstrate the correctness of the patentee's

statements. The cast steel of excellent quality, which it is to produce
as cheap as finer's metal, has yet to be made, and exhibited in the shape

of articles of cutlery, as a test of quality. A few pieces of refined iron

were displayed at the meeting, but these were no more like bars of

wrought iron or steel, than chilled east iron is like tempered steel. I

see chemists and others apparently delighted at some discovery, but the

evidences of this discovery are wanting, and until they are forthcoming
no one can affirm that there has been any made. Nevertheless, I shall

be glad to hear that Mr. Bessemer's description of his invention is more
faulty than the process itself."

Some of Mr. Bessemer's practical tests have done much to sustain his

side of the question. We shall see what further arises before our next
publication.

THE INSTITUTION OF MECHANICAL ENGINEERS
IN GLASGOW.

The first Scottish meeting of this most important Society—as an-

nounced by us in August last—took place in Glasgow, on the 17th and 18th

of the past month. The Scottish, or rather the Architectural Exhibition

Rooms in Bath Street were placed at the disposal of the members and their

friends on this occasion, and were finely fitted up in honour of what

mechanical men cannot but look upon as a pointed demonstration of

engineering progress. The attendance, we are glad to say, was ex-

tremely good, including a great many of the leading English members

who came from afar to aid in the inauguration of the Society's practical

movements amongst their friends of the North. Mr. Joseph Whit-

worth of Manchester, the president of the Institution for the year,

took the chair, and delivered a most interesting opening address, and

said :

—

" The city of Glasgow is peculiarly interested in the mechanical arts,

for the minerals of making iron are found in great abundance in this
locality ; indeed, it is to this neighbourhood, more than to any other,
that the world is indebted for the cheapest and most abundant supply of

iron. Here, too, that metal is converted into a great variety of machinery.
There are large manufactories of the steam-engine—fixed, marine, and
locomotive. Cotton manufacturing and various other kinds of ma-
chinery are also made here in considerable quantities. With such
points of connection amongst us, I trust that this our first meeting may
be the forerunner of many others, and that we shall add many valuable

members to our Institution.

With regard to the manufacture of malleable iron and steel, it was
with great gratification that I read the account of Mr. Bessemer's pro-

cess, so beautiful and simple as apparently to leave nothing further to be

desired in that part of the process. I need not tell you of what vast im-

portance it must be to those who are more immediately connected with
those branches of mechanics requiring nicety of workmanship, to have
iron and steel of a better quality. I may mention, that in making rifle

barrels for the experiments which I have undertaken for the Government,
one of the greatest difficulties I encounter in attaining the degree of

accuracy that I require, arises from the defects in the iron. What we
ws»nt is iron of great strength, free from seams, flaws, and hard places.

Inferior iron (with the use of other defective and improper materials) is

perhaps the main cause of one of the greatest errors committed in the

construction of whatever in mechanism has to be kept in motion. I

mean the increase of size of the parts of a machine or carriage in order

to get strength, thereby adding weight until they are considered to be

strong enough.

In our vehicles of draught and carriages this is strikingly the case

Now, this ought not to be. Lightness is the thing to aim at, and safety

should be sought in the elasticity, form, and good quality of the material.

Should a carriage be found to twist, and get out of form, that would be a

proof of its being too light. But to prevent a carriage breaking down by
increasing the size of its parts, and thereby adding weight, is mechani-

cally wrong. Indeed, it is quite distressing to see the enormous weight
of our carriages, particularly those drawn by animal power. It should

be an axiom in mechanics, that whatever has motion should be as light

as circumstances will admit, and this applies equally, whatever the

scource of power may be, whether the motion is produced by human,
horse, or steam power.

I would next call your special attention to the vast importance of

attending to the two great elements in constructive mechanics, viz., a true

plane, and the power of measurement. The latter cannot be attained

without the former, which is therefore of primary importance, and
its accomplishment is so easy and so simple as to leave without

excuse any establishment neglecting to secure it. It is necessary to

make three planes in order to obtain a perfect one, and cast-iron is the

best material generally to use. Whatever the size of the plane required,

the tripod form is absolutely essential for its support, and the strength-

ening ribs must be placed with reference to these supports. I cannot im-

press too strongly on the members of the Institution, and upon all in any
way connected with mechanism, the vast importance of possessing a true

plane as a standard for reference. All excellence in workmanship de-

pends upon it. I may mention that it was at the meeting of the British

Association, held in Glasgow in 1840, that I read a paper on the mode of

producing a true plane, to which I would refer those desiring informa-

tion on the subject.

Next in importance to a true plane is the power of measurement. I

have brought with me, for your inspection at the close of the meeting, a

small machine, by which a difference in length of the one-millionth part

of an inch is at once detected. The principle is that of employing the

sense of touch, instead of sight. If any object be placed between two
parallel true planes, adjusted so that the hand can just feel them in

contact, you will find, on moving the planes only the fifty-thousandth of

an inch nearer together, that the object is distinctly tighter, requiring

greater force to move it between them. In the machine before you, the

object to be measured is the standard inch, being a small square bar,

both ends being true planes ; and in this case, in order to measure with

the utmost accuracy, a thin flat piece or bar is introduced, having its

two sides made also perfect planes. This is placed between the inch bar

to be measured and one of the end surfaces of the machine. This thin

bar, which 1 name the gravity piece, is brought into contact with the

two planes, so as just to allow it, on being raised, to fall by its gravity,

and you will find that, by bringing the planes into closer contact by even
the one-millionth of an inch, the gravity piece will be suspended, friction

overcoming its gravity. This machine, and a larger one, are used for

making standards of length. When the standard yard, which is a

square bar of steel, is placed in the larger machine, and the gravity piece

adjusted so as just to fall by its weight, the heat imparted from the

slightest touch of the finger instantly prevents its fall, thus showing the

lengthening of the bar by so small an amount of heat as that I have

indicated. We have, therefore, in this mode of measurement, all the
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accuracy we can desire ; and we find in practice in the workshop, that it

is easier to work to the ten-thousandth of an inch from standards of end

measure than to the one-hundredth of an inch from the lines on a two-

foot rule. In all cases of fitting, end measares of length should be used

instead of lines.

This question of correct measurement is in immediate connection with

another, which will repay all the attention that can be given to it, and I

think there is no subject that can be more profitably discussed amongst
us—I mean that of proper gradations of size in all the various branches

of the mechanical arts. I think no estimate can be formed of our na-

tional loss from the over-multiplication of sizes. Take, for instance, the

various sizes of steam-engines—stationary, marine, and locomotive.

In the case of marine engines, the number of sizes up to one hundred
horse-power will probably not be short of thirty, where ten perhaps

would be ample. If so, look at the sums expended in patterns, designs,

and in the number of tools for their manufacture. Nor is this all ; for, if

there were only ten sizes instead of thirty, there would be three times the

number made of each pattern, and, as you know, the very soul of manu-
facture is repetition. By attention to this, the shipowner would be

benefited by getting a better engine at a less price. In the case of

locomotives and carriages, I would urge the subject on the attention of

our members, the engineers of the great lines of railway—the London
and North-Western, the Midland, the Great Northern, for instance. I

hope they will permit me to suggest that they should consider and de-

termine, not only the fewest possible number of sizes of engines and
carriages that will suffice, but also how every single piece may have
strictly defined dimensions.

This question is also well worthy the attention of our architects and
builders. Suppose, for instance, that the principal windows and doors

of our houses were made only of three or four different sizes. Then we
should have a manufactory start up for making doors, without reference

to any particular house or builder. They would be kept in stock, and
made with the best machinery and contrivances for that particular branch

;

consequently, we should have better doors and windows at the least

possible cost. Our friends across the Atlantic manage matters in con-

nection with their buildings much better than at present we do. I hope
the members of this Institution will join me in doing what we can with

reference to those two important subjects—correct measurement, and its

corollary, proper gradations of size. The want of more correct measure-
ment seems to pervade everything. Take, for instance, the case of the

common brick, which ought to be three inches thick. Who is there that

has made an addition to a building that has not felt inconvenience from
the irregularity of size ?—the new brick being perhaps too thick, and so

not allowing sufficient mortar to be used; or too thin, and requiring too

much mortar. Perhaps one of the most effectual means that could be
adopted, in the first instance, to remedy this unsatisfactory state of things,

would be for the Government to supply corporate bodies with proper
standards of length—such as the inch, the foot, and the yard. The
corporate bodies themselves might then have their own standards of size,

founded on these, and made to suit the particular wants of the different

trades in the locality. The only standard of length at present supplied
by the Government and kept by the corporate bodies, is the standard
yard ; but there is so little attention paid to accuracy, that to the engineer
and machinist it is not of the slightest use, and is only employed to ad-
just yard sticks for measuring woven goods. There is also another
subject which bears upon this question, and which has lately been brought
before the Legislature, that of decimalising weights and measures.
There can be no doubt of the beneficial results that would follow the
passing of such a measure. There may be a difference of opinion as to

what the unit or integer of lineal measure should be; but I am of opinion
that it should be the inch, for, from the accuracy with which we can now
measure that length, there would be no difficulty in determining and
fixing the length of its multiples. The most important divisions of
length in mechanism are those of parts of an inch, and if the length of
the inch were altered it would cause much confusion. Small accurate
standards of length of the decimal parts of an inch, would be of much
service to some trades. There is now no standard of appeal; and the
different wire and other gauges differ so considerably, that the manu-
facturer, in the case of small wire and sheets of metal, has to send a
sample of what he wants, there being no means of correctly expressing
its size.

Although I have said so much to you with reference to the desirable-
ness of further improvement and greater perfection in the mechanical
arts, I congratulate you on the success which in our time they have at-

tained, and the high consideration in which they are held. Inventors
are not now persecuted as formerly by those who fancied that their in-
ventions and discoveries were prejudicial to the general interest, and
calculated to deprive labour of its fair reward. Some of us are old enough

to remember the hostility manifested to the working of the power-loom,
the self-acting mule, the machinery for shearing woollen cloth, the

thrashing-machine, and many others. Now, the introduction of the
reaping and mowing machine and other improved agricultural machinery
is not opposed. Indeed, it must be obvious to reflecting minds that the

increased luxuries and comforts which all more or less enjoy, are derived

from the numerous recent mechanical appliances, and the production of

our manufactories. That of our cotton has increased during the last few
years in a wonderful degree. In 1824, a gentleman with whom I am
acquainted sold on one occasion one hundred thousand pieces of 74 reed

printing cloth at 30s. Gd. per piece of 20 yards long; the same description

of cloth he sold last week at 3s. 9d.

One of the most striking instances I know of the vast superiority of

machinery over simple instruments used by the hand is in the manufac-
ture of lace, where one man with a machine does the work of 8000 lace-

makers on the cushion. In spinning fine numbers of yarn, a workman
on a self-acting mule will do the work of 3000 hand-spinners with the

distaff and spindle, and there are other striking facts of a similar kind
mentioned in my report on the New York Industrial Exhibition.

Comparatively few persons, perhaps, are aware of the increase of pro-

duction during our lifetime. Thirty years ago, the cost of labour for true-

ing a surface of cast-iron, by chipping and filing with the hand, was 12s.

per square foot ; the same work is now done by the planing machine at a

cost of labour of less than Id. per square foot, and this, as you know, is

one of the most important operations in mechanics. It is therefore well

adapted to illustrate what our progress has been. At the same time that

this increased production is taking place, the fixed capital of the country

is, as a necessary consequence, augmented; for, in the case I have men-
tioned of chipping and filing by the hand, when the cost of labour was
12s. per foot, the capital required for tools for one workman was only a

few shillings; but now the labour being lowered to Id. per foot, a capital

in planing machines for the workman is required, which often amounts
to £500, and in some cases more. This large outlay of capital, invested

in machinery to increase production, makes it impossible to curtail the

hours of working machinery as much as could be desired. In some cases

two sets of work-people have been employed in relays, each working

eight hours a day; and this system perhaps may in time be extended,

although it is attended with certain inconveniences. If, however, the

relay system could be so improved and organised as to allow more time

for the better education of young operatives, none would more cordially

rejoice than myself. I believe that mechanics, though a mere material

power in itself, may, if rightly used, become a moral lever, by which, like

Archimedes of old, we may seek to raise the world.

There is at the present time a very gratifying circumstance in con-

nection with the extension of machinery, viz., the large remuneration

which the operatives receive compared with those who perform hand
labour without the help of machinery. I would here mention, with re-

ference to the amount of wages paid to the operative, that it does not

solely depend on the master manufacturers of this country, but is go-

verned in some measure by what is paid by the manufacturers of other

countries who are in competition with our own. When in America in

1853, I found that the American operatives received somewhat more

wages than are paid in this country ; but they work much longer hours,

although the climate during some parts of the year is so unfavourable.

The longer hours enable the American manufacturer to turn over his

capital more frequently."

Mr. Whitworth concluded his address with some general remarks

touching political economy ; after which the business proper of the meet-

ing was commenced by the reading of the following papers :

—

" On a Steam Riveting Machine," by Mr. Robert Cook of Glasgow.

This was a description of the useful tool which we have already illustrated

at page 119, for August last.

" On Apparatus for Grinding Grain," by Mr. A. White, Incorporation

Mills, Partick, Glasgow. This invention has also been fully detailed in

our Plate 191, for June last.

" On a Compressed Air Engine at Govan Colliery," by Mr. C. Randolph,

Glasgow. This is an engine constructed to compress air to 30 lbs. on

the square inch, for working a winding and pumping engine, fixed under

ground at the extremity of the colliery, the compressed air being con-

veyed from the surface by a pipe about half a mile in length. The
object of the arrangement is to get a convenient mode of conveying

power' from the surface to the place required, as an engine under ground

was inadmissible. It had answered the purpose satisfactorily, having

been in constant use for upwards of six years without causing any

trouble or stoppage. The pumps for compressing the air are of peculiar

construction, having water constantly upon the valves to prevent

leakage and heating from the compression of air.

Mr. Kennedy's " VVater-Meter," which we have frequently discussed,
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formed the subject of the next paper, followed by the •" Direct-action

Marine Engines for Screw Propulsion " of Mr. Hunt ; Mr. Downie's
•' Cast-Iron Moulding Processes;" Mr. Chattaway's " Buffing and Draw-
ing Apparatus for Railways ;'' Mr. Harvey's " Sugar Evaporating
Apparatus ;" and Mr. Joule's " Surface Condenser." A conversazione

and exhibition of models closed the day's performances. On the follow-

ing day, nine other papers were read:—"On Dr. Boucherie's Mode of

Preserving Timber," by Mr. Eeid. Dr. Boucherie, the French chemist,

has for twenty years directed his attention to this subject. He was the

first to discover that the tubes which run through the trunks of trees

have no lateral connection, and the chief part of his invention was a plan

suggested by this discovery for expelling the sap of trees, that being the

principal agent in the decomposition of timber. An interesting illustra-

tion of the fact that the tubes of trees have no lateral connection, was
afforded by the exhibition of a section of the trunk of a tree, on which
the name " Faraday " was distinctly legible, the letters having been
formed at one end of the tree with a chemical substance which penetrated
the pores of the trunk from the one extremity to the other, so that at

whatever place the trunk was cut the name appeared. Quantities of

sap which had been expelled from several trees were also exhibited in a

singularly pure condition.

"On Grooved Surface Frictional Gearing," by Mr. Robertson. This
ingenious invention, so often referred to by us in our recent pages, after

meeting with the usual opposition of old and deeply-seated prejudices,

was finally received as a very great accession to the modern system of

gearing of all kinds.
" On a Steam Boiler with external and internal Furnaces," by Mr.

John Stephen, Glasgow. This is a boiler so contrived as to combine
the heating effects of furnaces placed both inside and outside of the

boiler—gaining a superior concenfration of heating power, and a very
obvious saving of fuel. We shall hereafter notice this invention in full

detail.

" On an Improved Ladder for Dredging Machines," by Mr. M. Scott,

London.
" On a New Construction of Ships," by Pietro Conti, commissioner of

the Sardinian Government. The author stated that the ravages of a
worm in the Sardinian harbours entailed a heavy expense upon the
government of his country, if they would maintain a sufficient navy of

wooden vessels. The use of iron was therefore most desirable, but
hitherto it had been found that when a cannon ball penetrated the side

of an iron vessel, the wall of the vessel was much more injured than if it

were of wood, in which case there would be a clean aperture and no
fracture. By constructing war vessels on the plan which he proposed, he
expected to obviate that objection.

Mr. Fairbairn stated that he had attended experiments at Woolwich
by desire of the Government, and the result was on the whole decidedly

unfavourable to the use of iron when exposed to shot.
" On a Machine for Forging and Cutting Files," by Mr. J. Ross,

Glasgow.
" On a New Locomotive Boiler," by Mr. A. Allan, Perth.
i; On an Improved Locomotive Engine Boiler," by Mr. Walter Neilson.

Mr. Neilson makes the crown of the fire-box of superior strength, by
introducing a peculiar mode of construction, which we shall shortly

explain in detail. He also contrives, that should a shortness of water
occur, the crown of the fire-box shall not be the first part to give way.
In the new boiler, also, the chance of deficiency of water is materially
lessened.

" On a Steam Dash-Wheel for Bleaching,'' by Mr. J. Wallace, jun.,

Glasgow. This dash-wheel, under one modification, was described at

page 270 of our eighth volume.
" On an Improved Water-Meter," by Mr. W. Gorman, Glasgow.
A dinner in the evening, and a trip on the following day down the

river, concluded the proceedings of a gathering which, we trust, is the
solid commencement of a long series of successful meetings of the Insti-

tution of Mechanical Engineers in Scotland.

MANUFACTURE OF CARMINE.

Carmine is a colouring matter, contained in the body of an insect about
the size of a small currant, which feeds upon the leaves of succulent
plants belonging to the Cactus tribe, in hot countries. Certain salts are
usel to precipitate the colouring matter, after it has been taken up by
the water in which the bodies of the insects have been boiled. Many
recipes have been published for conducting the process, but success de-
pends on the skilful manipulation of the workmen employed in this deli-

cate operation, since great experience is requisite to enable the operator
to seize the right moment at which to commence, continue, and stop

the boiling, and when to add the precipitating salts. Carmine is known
in the state of an impalpable powder, in that of a liquor, and as a solid

substance. The last, however, is simply the powder united by albumen.
Its price is high and variable, and endeavours have been vainly made to

substitute other colouring matters for it. It is frequently adulterated

with vermilion and albumen, but these alter its beautiful colour; and their

presence may be immediately detected by dissolving it in ammonia:
when the pure carmine is entirely dissolved, the adulterations fall in the
shape of sediment.

This test will also show the exact proportions in which carmine and
albumen exist in the various carmine cakes. Ordinary carmine is com-
posed of

144 drams of cochineal, reduced to powder.
4 do. carbonate of potash.

9 do. pulverized alum.

4 do. isinglass, or white of egg.

The four drams of carbonate of potash are dissolved in about nine gallons

of water in a copper boiler, and are moderately boiled for five minutes,
care being always taken to keep the liquor at a cherry red, which is

done by adding a little cold water as the boiling goes on. The vessel

being removed from the fire, alum is added, by which, as the liquor

gradually cools, the cherry red is converted into a carmine colour. Ulti-

mately the carmine is precipitated in the shape of a fine powder, and
the supernatant liquor becomes clear. The whole is then transferred

into a larger boiler, containing a perfect solution of pure isinglass, and
heat is applied until ebullition commences, which is allowed to go on
until the carmine rises to the surface, coagulated with the albumen,
when it is removed from the fire, and, by agitation and cooling, the
carmine is precipitated. The liquid is then decanted, the precipitate

washed in cold distilled water, and then dried, at a low temperature, in

a stove.

The decanted liquid contains a large portion of colouring matter,

which is used in the manufacture of carmine cakes. Carmine can also

be prepared with alum alone. In this case, 16 parts of cochineal, in

powder, are boiled for ten minutes in 580 parts of distilled water. After
the boiling has been continued for five minutes, one part of alum is added,

and the mixture is withdrawn from the fire; the liquor thus obtained

yielding, when filtered and slowly cooled, from one to two parts of car-

mine. Carmine may also be obtained with cream of tartar. In this

ease, 512 parts of water are boiled for twelve minutes with 32 parts of

pulverized cochineal, and 2 parts of cream of tartar. When these have
been boiled together for eight minutes, the mixture is withdrawn from
the fire, and 3 parts of alum added. From one to two parts of carmine
are yielded, as the mixture cools.

This product can also be obtained by the use of nitrate and binoxalate

of potash. In this case about 2J lbs. of cochineal are boiled for two
hours in about 27 gallons of water, the heat being moderated by the

occasional addition of cold water. Then about 6J ounces of nitrate of

potash are added, and afterwards about 7 ounces of binoxalate of potash,

when, by agitation and cooling, the carmine is deposited. In China,

carmine is prepared with various chlorides. One pound and a half of

pulverized cochineal, and about If dram of alum, are boiled for seven

minutes in spring water, and to this mixture is added, drop by drop, a

liquid composed of If lb. of common salt, 1 lb. of nitric acid, and G7 drams
of tin. The carmine is precipitated as the liquid is added. An improve-

ment was recently made by Mr. Wood, which promises to be of great

practical value. The carmine obtained is of a beautiful colour, which
does not change either with time or exposure to the air. His process is

this:—9 ounces of perfectly pure carbonate of soda are dissolved in

27 quarts of water, to which is added 8 ounces of citric acid. When the

whole has nearly arrived at the boiling point, 1-J lbs. of good pulverized

cochineal is added, and the boiling is continued for an hour, or an hour
and a half. The liquor is then filtered, and allowed to become cool ; and
when once clear, it is again boiled for five minutes with 9 ounces of

alum, and a second time filtered, after which it is allowed to remain un-

disturbed for two or three days. A deposit is thrown down, and the

supernatant fluid is carefully decanted. The deposit is washed in cold

distilled water, and dried at a low temperature in a stove. The impal-

pable powder thus produced may, if thought desirable, be again dissolved

in water, rendered alkaline by ammonia, and mucilaginous by gum arabic.

By evaporating the liquid, the residue can be moulded into cakes. A
peculiarly brilliant red may be given to carmine by mixing witli the

9 ounces of alum a few grains of a salt of tin, either a sulphate or nitrate

of the protoxide or chloride of tin.

A process for the manufacture of lake colours was lately patented by
Mr. F. A. Gatty, in which chloride of antimony is used to precipitate

the colouring of dye materials, such as logwood and cochineal.
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Note.—Soad.—London is distant 61^ miles west of (and is situated 70 feet

above) Copetown. The highest part of the road is at 30 miles from London,
being 235 feet above Copetown, and the lowest part at 7A miles from Copetown,
being 25 feet below that station. The heaviest grade on this portion of the line

commences at 9^ miles from Copetown ; it is 3 miles long, and rises 40 feet

per mile.

Wheels.—The diameter and condition of the wheels of these engines were as

follow;

—

Jlilo, i feet 11J inches; in bad order. Elephant, 5 feet 1£ inch; in

good order. Tiger, Tigress, and Panther, 5 feet ; in good order. The machinery
of all the engines was in good repair.

SHda Valces.—The only material difference in these engines was in the "lap"
of the slide valves, that of the Milo and Elephant being £ inch with ^ inch lead

;

and of the Tiger, Tigress, and Panther, 1^ inch with J inch lead. The travel of

the valve in full gear was 4$ inches in all of them.
Fuel.—The following are about the proportions of the different kinds of wood

used in these experiments, viz., 80 per cent, of beech and maple, 5 of oak, and
15 of pine, basswood, &c. The wood was not generally in a good condition for

fuel, as some of it was old and decayed, and some green—not any of it being
thoroughly dry.

Weight of Fuel.—In the construction of Table No. I. the weight of a cord

(128 cubic feet) of wood was taken at 3,600 lbs., but 3,500 lbs. would perhaps be
nearer the average weight of the wood used.

HENRY YATES.
August 30, 1S56.

MECHANICAL NOTES FROM AMERICA.

livermoee's machinery foe maxufactcring barrels—blanchaed's

METHOD OF BEXDIXG SHIP-TIMBEK HILLIARd's LOCK-JOINT FOR RAIL-

WATS FAIRS.

Considerable interest has been excited by the barrel-making machinery

of Mr. Geo. W. Livermore. When were barrels invented ? Who first

discovered that a shell of thin wood, secured together by slender hoops,

in many instances without another solitary metallic fastening of any

kind, could be made to arch together with such perfection as to form, not

only the cheapest and most easily moved, but absolutely the tightest and

almost the only practicable form of case capable of containing liquids ?

Cannot the first barrel-maker be rescued from oblivion ? Should not an

effort be made to place his name in a higher niche in the temple of Fame
than those of a host of imperial nobodies, whose greatest feats appear to

have consisted in emptying them ? The Chinese, whose skill in carving

or executing by some mysterious means all kinds of impossible hollow

balls within balls, are believed to be still incapable of mastering the

difficulties which stand in the way of producing a strong tight barrel

;

but, throughout all the greater portion of the civilized world, casks,

barrels, and kegs are universally employed, to the exclusion of everything

else, except small glass and metallic vessels.

" One hundred million barrels of various sizes are manufactured an-

nually " in North America, about one-half of which are for flour alone.

I give these numbers on the authority of a fugitive paragraph in the

newspapers, and do not vouch for its correctness, believing it indeed to

be greatly exaggerated ; but none can doubt that the manufacture of

barrels is an extremely important branch of industry, and one in which
the introduction of rapidly acting and really successful machinery would
be a most strongly marked improvement.

Mr. Livermore's machines were set in operation in Virginia about

eighteen months ago, but the mill was destroyed by fire in November,
at about the same time that a new manufactory using these machines
was started in the suburbs of the city of Boston. At the present date,

one is also in operation near New York city, and additional manufactories

are about being set in operation in various parts of the country. The
machinery and processes employed in this manufacture are not of very

particular interest, excepting that for bending or bulging the staves ; and
on this point 1 propose to give some careful notes, it being different from

any process of working wood with whieh I have before been familiar. It

is very slightly analogous to the " sliip-timber bending," of which more
below, but differs in the nature of the preparatory process, as also in the

absence of any end pressure.

The wood used in these machines is taken in as green a state as

possible into the mill, and sawn into pieces a little larger in every
direction than finally required. These pieces are cross-piled in a large

kiln, and exposed for some hours to a mixture of air and steam at a tem-
perature of some two or three hundred degrees. This seasoning process,

which by the way is not new, being fully completed, they are next planed
on either one or both sides, by the aid of an ordinary Woodworth planing
machine, and then exposed again for a very few minutes to steam and
air at about 310° Fahr. In this heating kiln the staves are exposed in

pairs, two being laid together in such a manner that the heat is allowed

free access to but one side of each. Assuming that the outside only of

the barrel is required to be smooth, but one side of the wood is previously

planed, and two planed faces are laid together in the kiln now referred

Fig. 2.

to. The wood is next passed through the " shaping machine," and comes
out permanently bent in both directions nearly to the extent to which it

will be strained when in the barrel. The term " barrel " is here used in
its general sense, as indicating a keg or cask of any size. The shaping
machine consists of several pairs of concave and convex rollers, disposed
in a curved line, corresponding to the required curve in the side of the
barrel, as shown in fig. 1. These rollers revolve at a moderate speed,
and by their action

slightly compress the Fig. l.

wood, while each pair

differs in form, so that

the transverse curvature

of the stave is increased

gradually until the pro-

per degree is attained,

as shown in fig. 2. The
wood straightens itself

slightly in both direc-

tions as it escapes from
this constraint ; but
after this elastic action

has expended itself, the

stave retains its form
with an obstinacy pecu-

liarly its own, and it is claimed that no amount of wetting and drying
will ever cause it to resume its original figure, or to materially change
the form in which it falls from the " shaper." It is probable that the
pressure employed to a certain extent forces the particles of the wood
together, and so far changes their arrangement as to slightly derange as

well as solidify its organic structure. This result, if it really does obtain,

would seem to be rather an objection than otherwise, although it is

doubtless too slight to be of importance.

The sawing off and chamfering of the ends, and the crozing of the
grooves to receive the edge of the heads, are operations rapidly performed
by machinery attached to the jointing machines. A jointing machine
consists essentially ofa clamp, which springs the stave with mathematical
accuracy into its proper shape, for the time being, whatever may be the

tendency of its own elasticity ; and of cutters, resembling carpenter's
planes, moving vertically for jointing the edges. The stave being pressed
against first one cutter and then the other, both edges are jointed perfectly

plane, or, in cooper's language, in perfect bevil, and the whole operation
in this machine, including the crozing, is performed in about 16 seconds.

A set of machinery, so proportioned as to keep each part fully employed,
consists of one shaper, one head-cutter, and four jointing machines. The
hands employed, exclusive of those for preparing the timber and packing
up the staves, are eight men and four boys. Including all expenses,

except rent and interest on capital, the cost of manufacturing flour barrels

by this method is estimated at 6J cents per barrel. The cost of timber,

which is not, of course, included, will vary with its character and the
locality.

It is the perfection rather than the cheapness of the product which
renders this machinery particularly interesting. There are many
methods now in successful operation for producing staves by sawing,
which approximate to the form desired, and there is a machine for hewing
or shaving off staves from a large block, which accomplishes the object

with all the speed desired, equal perhaps to one per second
;
but although

in the preparation for that machine the wood is thoroughly steamed, and
thereby rendered as flexible as possible, knives cannot be employed of a
thickness sufficiently small to avoid breaking or cracking the whole
structure of the wood. On grasping a stave so produced, and vigorously
twisting it, small eracks display themselves throughout its whole extent.

The wood is, in short, full of incipient fractures, and it becomes a question

of some moment how far the same result may or may not obtain with
the Livermore machine under notice. In the forcible bulging or bending
into a dished form, the wood is exposed to a transverse strain in the
direction across its grain. In this direction most woods possess only
about one-sixth or one-seventh of the power to resist either extension or

compression that they do when strained lengthwise, and as no edge
pressure can well be employed, the transverse strain appears to result in

a neutral state of the particles on the inner or concave side of the stave,

and a considerable extension on the convex side. This extension develops

cracks on that side of sufficient width to be plainly observable in many
cases, but as these are found to be entirely upon the surface, and never
extend through the wood, the effect upon the value of the barrels so pre-

pared is probably slight. It should also be added, that with suitable

wood a very large number of the staves exhibit no such features, being

quite perfect on all their surfaces, even though the thickness be, as pre-

ferred for some purposes, as great as an inch.
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Mr. Thomas Blanchard, the well-known inventor of the lathe for

turning irregular forms, and of various other useful and curious inventions,

is understood to be the inventor of a process for bending ship-timber,

briefly noticed at page 90, vol. vii., of this Journal. Subsequent events

have proved, that although, by some unexplained means, the scheme had

been made very popular with the press, and had drawn out very enthu-

siastic recommendations from a few timber inspectors, our remark that

the invention was " in the position only of a hopeful experiment," was

critically correct. The movements at that period prove to have been a

stockjobbing operation, in which much talk, little effort, and no useful

result, served to sell stock, pay rents and salaries, and perhaps enrich a

few of the operators at the expense of others.

The same invention has within a few months again quietly raised its

head, and its movements now seem to exhibit considerably more vital

action. The company has been reorganised, entirely new officers have

been chosen, who have set themselves to work, to prove by careful ex-

periment the qualities of the timber produced. It is found that sticks

as large as 10 by 12 inphes can be bent so, that the inner surface forms

a curve as small as that of 27A inches radius, with a loss (from fracture

or slipping of the fibres) of but a small per centage of the number
operated upon. It is thus practicable to manufacture knees as well as

futtock timbers for the largest vessels by this process; and a series of

experiments of several days' duration was recently instituted at the

Novelty Iron Works in this city, under the care of officers appointed by

the Naval Board to report on the expediency of using such timber in

government vessels. The strength of the bent knees was tested in com-
petition with knees of the same size naturally crooked, and although the

report of these gentlemen has not yet been made public, the general

results may here be briefly recorded. Timber, naturally crooked, is

naturally deformed ; or if, as is perhaps generally the case, knees are

taken from that portion of the timber where a horizontal root or branch
joins the perpendicular stem, it will be found, on examination, that in few

cases more than halt or two-thirds of the fibres actually follow the shape

of the wood, whilst the remainder, which commence or terminate near

the angle, can be supposed to add but little to the strength. The tests

instituted were by the hydraulic press, and the strain was applied both

to straighten and compress the knees. As far as available, the results

indicate, firstly, that the bent knees are much more elastic than those

naturally crooked, and after being strained very considerably out of

shape will return to it in an hour's time, and be nearly or quite as strong

as before; and secondly, that the stiffness of the bent timber is very

variable. From four to six different sticks were operated on (the precise

number not ascertained), and the general results are considered to be

decidedly favourable to the superiority of the artificially-bent wood. As
an example of the absolute strength of either, as also of the elasticity of

the bent material, it may be observed that a 2 J inch knee of ordinary

length, naturally crooked, required a direct strain of 38500 lbs. to spring

it two inches, at which point it broke suddenly ; while a similar knee, arti-

ficially bent, sprung ten inches under a similar strain, but exhibited not

the least fracture. Another bent stick of less absolute strength required

as much force to spring it two inches as did the natural knee of the same
size with which it was tested, and in no case did the bent knee give up its

resistance entirely. It continues to resist with diminishing force long after

its maximum of resistance is passed, and the stick is considered broken.

It would bo difficult, though not absolutely impossible, in this stage of

the enterprise, to create suitable conditions, and test a stick for several

months in a situation where it should be wet, and also exposed to mode-
rate strains in alternate directions, like the working of a ship. A
gradual change of form seems to be the only really dangerous probability

which exists in the minds of experienced shipwrights. The bending
process consists in steaming for four hours under ordinary atmospheric
or a very slight additional pressure, and then bending by mechanical
appliances, whilst a powerful end pressure is maintained to force the

particles of the wood endwise into each other. It follows that the wood
on the exterior side of the curve, instead of being stretched and perhaps
broken, as would be the case without end pressure, remains in very
nearly its ordinary natural condition, whilst the wood on the inside of

the curve is very considerably condensed by the " upsetting ''—to use a
blacksmith's term—of the woody particles. In some instances the effect

of this is so strongly marked, that the wood on the inside of the curve
can hardly he cut with a knife. Insurance companies, and other parties

pecuniarily interested, are justified in feeling a strong disinclination to

experiment on the effect of soaking and straining timber so prepared, by
actually using any considerable quantity in the construction of the vital

parts of a large vessel. This crushing and shaping of wood by direct

pressure appears novel and suspicious, and the very strongest positive

evidence is required to show that it does not regain, in some degree at

least, its original form. It might be used for many years in large vessels

without disaster, and the permanence of form of the timbers might ye
remain an open question. Direct experiment by straining many thou
sand times in each direction, while more or less saturated with water
seems the only means of determining it.

I have attached importance to this question, because it is parth
involved in the considera-

tion of both the inventions Fis- 3.

described, but far more pro-

minently in the last. A
stave, when firmly confined

to its place by hoops, has
little opportunity to rebel,

and the amount of compres-
sion, or rather, as has been
already shown, of extension,

of the material, is at most very slight. In the operations of the Ame-
rican Ship Timber-Bending Company, on the contrary, the material is

on one side compressed to a degree greater than every stick is able to

bear without bulging. A certain small proportion is always expected to
fail in the operation.

A new machine has been lately introduced by the same ingenious
inventor to perform the bending. The first machines, and those it is but
fair to say on which the timber was produced with which the experiments
were tried, commenced the operation at one end, bending that sufficiently,

and then proceeding on toward the other end. The effect of this, as
may be seen on a little reflection, was to compress the particles more at

one end of the stick than at the other. The end first acted on is simplv
bent, while the other end exhibits a condition of the material on the inner
side of the curve of most intense compression. This state of the fibres is

imperfectly represented by the shading in fig. 3, the end, a, being that
first bent. The new machine overcomes this difficulty by applying a
direct side pressure, and condensing the wood pretty equally throughout
its length. The company have now every facility for turning out bent
timbers at a rapid rate, and we may expect soon to see such in quite

extensive use, unless some seriously adverse fact should develop itself.

The company offer bent knees at prices 25 per cent, less than the ruling
price for those naturally crooked.

Mr. James R. Hilliard of Patterson, N.J., is the inventor of what he
terms a " lock-joint " to connect the ends of the rail in the construction
of railways. It involves no fastenings of any kind, and is as stiff as the
fish-joint, although not as strong. It seems admirably adapted to sur-

mount the difficulties connected with this important subject, provided
suitable machinery can be devised for its rapid and cheap construction.

The rails must be rolled iu a slightly different section from those now in

use, the difference consisting in an increased thickness at the point, a,

as shown in fig. 5. The invention consists iu allowing a portion of the
rail to project beyond the end of the lower flange to the extent of some G
or 8 inches, and in forming a cavity in the remainder to receive the corre-

sponding projection on the next rail. The form of a rail-end so shaped
is represented in perspective in fig. 5. Both ends of every rail are to be
formed in this manner, and the projections, b, in each instance fit tightly

into the cavities, c, in the next rail, while the angular form of the lower

side, both of the projections and cavities, which is more fully represented

in fig. 4, tends, whenever the weight of a train is applied above, to draw
the partscloser together,

andpreventany rubbing Fig. 5.

and consequent abra-

sion ofthe parts. Several

of these joints have been

laid on the Union Rail-

road, which passes

through Patterson, and

it is generally believed

to be a perfect triumph,

with the exception, as

above named, of the

difficulty of giving this

peculiar shape to the

ends. It will be readily

seen that such a joint

may be raised to any extent desired, but cannot be depressed below the

general level of the track, without either breaking or bending the projec-

tions, B, which are immensely strong. No provision is made to resist a

tensile strain, as it is presumed that the tendency of any joint to work
open can be readily prevented by the ordinary means used in track

repairs. Mr. Hilliard is an experienced track-master, and has for several

years had charge of the track on which his lock-joints have now been

some mouths in successful use.
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The Crystal Palace is being refurnished for the annual fair of the

American Institute, which commences on Sept. 22. Great preparations

are being male for a good display, not only at this, but at all the various

State agricultural and other fairs.

T. D. Stetson.

Nea Tori; 1856.

THE ROYAL INSTITUTION.

The evening meetings of the Royal Institution, after Easter, began on

the 4th of April, when Ur. Henry E. Roscoe delivered a discourse " On
the Measurement of the Chemical Action of Light " It is well known
that no attempt has been made, up to this time, accurately, to measure

the changes brought about in chemical substances by the action of the

solar rays. Scheele first observed the peculiar action of light on chemical

bodies in the case of chloride of silver ; thus founding the beautiful arts

of the Daguerreotypist and the Photographist. The very general interest

taken in them has elicited many facts concerning the chemical action of

light ; but this branch of science has only, as yet, arrived at that first or

qualitative state of development through which every science must pass.

We possess no means of accurately measuring the amount of the decom-
position effected by the light. Some experiments had been conducted by
Professor Bunsen and the speaker, first, to determine the laws which
regulate the chemical action of light, and then to obtain a measure for

the chemically active, rays. When aqueous solutions of chlorine, bro-

mine, or iodine are exposed (under certain conditions) to the direct solar

rays, they are decomposed, the corresponding hydracid being formed,

and the oxygen of the water liberated. The difference between the

amounts of free chlorine, bromine, or iodine, contained in the liquid before

or after exposure to light, gives the quantity of the substance decomposed
during the isolation. In order to obtain a true measure of the action of

light on any chemical substance, it is necessary that the body formed by
the decomposition should be removed from the sphere of action, and a

new sensitive substance was employed for this purpose. Equal volumes
of chlorine and hydrogen gases, when exposed to the direct sun light,

unite with explosion; but in diffuse light, the action proceeds gradually.

In the presence of water, the hydrochloric acid formed by the combination

is immediately absorbed, and then withdrawn from the sphere of action,

and the diminution of the volume of the mixed gases arising from this

absorption gives an exact measure of the amount of action effected by
the light. The diminution in volume of the gas measured by the rise of

water in a graduated tube was found to be regular, proving that, when
the light is constant, the amount of action is directly proportional to

the time of exposure. Other experiments further proved that the

amount of action is directly proportional to the amount or intensity of

the light.

C.W. Siemens, Esq.,C.E., followed, "On a Regenerative Steam-Engine."

After observing that the ordinary steam-engine of the present day was,

in point of principle, precisely the same as when it left the hands of

Watt half a century ago, and that our age could only affect its form, he

proceeded to call to recollection the four organic points which entered

into its composition. These were— (1) The furnace, or chamber of

combustion, with its flues and chimney
; (2) the boiler or steam-genera-

tor; (3) the steam vessel or cylinder, wherein the elastic force of the

steam is imparted to the piston, or other first moving parts of the ma-
chinery ; and [i) the condenser, where the elastic force of the steam is

de.-troyed by abstracting its latent heat by injection of cold water, or

by exposure of cooled metallic surfaces. The only essential improvement
of the steam-engine that has been introduced since the time of Watt,
consists in working the steam expansively, whereby a considerable economy
has been attained. The engine of Watt was based upon the material

theory of heat that prevailed at his time, and has extended almost to the

present day. But in the course of the last few years, the more scientific

views of the nature of heat had undergone a complete change. Accord-

ing to the new " dynamic theory," heat, as well as electricity, light,

sound, and chemical action, are regarded as different manifestations of

motion between the intimate particles of matter, and can be expressed

in equivalent values of palpable motion and dynamic effect. Viewed
from the position of the new theory, the heat given out in the condenser

of a steam-engine, represented a loss of mechanical effect amounting to

[J part of the total heat imparted to the boiler, and the remaining A-
part was all the heat really converted into mechanical effect. The greater

proportion of the lost heat might be utilised by a perfect dynamic engine.

Mr. Siemens had, after ten years' experimental researches, produced an
engine ',n this principle. It constituted the first practical application of

the dynamic theory of heat. After giving numerous illustrations, proving

the imperishable nature of physical forces, and their mutual convertibility,

in order to indicate more clearly the principles upon which the construc-

tion of his engine was based, and after showing that the means of obtain-

ing from heat its equivalent value of force are at present inadequate, he
described his new engine which was calculated to overcome the difficulty.

This engine, of which several diagrams and a model were exhibited,

consisted of three essential parts:—(1) The furnace
; (2) the working

cylinder, with its respirator and heating vessel
; (3) the regenerative

cylinder. It consisted also of a boiler and condenser (unless the steam
were discharged into the atmosphere), but these were not essential to

the working of the engine, although of great practical utility. The
regenerative cylinder had for its object, alternately to charge and dis-

charge two working cylinders, and the action of its piston might be com-
pared to that of a hammer oscillating between two elastic anvils. The
regenerative cylinder communicated at its one extremity with one work-
ing cylinder, and at the other extremity with another and similar work-
ing cylinder, and these communications were not intercepted by valves.

The working cylinders were so constructed that their capacity for steam
of constant pressure was the same, no matter where the working piston

stood. Each consisted of a cylinder of cast-iron open at both ends, which
was completely enclosed in another cylinder or heating vessel, one end of

which was exposed to the action of a fire. Within the inner cylinder is

a large hollow piston filled with non-conducting material, to which was
attached a long trunk, or enlarged hollow piston-rod, of nearly half the

sectional area of the piston itself. This trunk was attached to the work-
ing crank of the engine in the usual manner. The trunk of the second
working cylinder stood precisely opposite, and was connected with the

same crank. The piston of the regenerative cylinder was also connected
with the same crank, but stood at right angles to the two working
cylinders. The consequence of this arrangement was, that while the two
working trunks made their strokes (the one inward and the other out-

ward), the piston of the regenerative cylinder remained comparatively
quiescent upon its turning or dead point, and vice versa. Around the two
heating vessels boilers were disposed, which received the heat of the
fire after it had acted upon the former. The steam generated within the

boilers was introduced into the engine by means of an ordinary slide-

valve (of comparatively very small dimensions) at short intervals, and
when the piston of the regenerative cylinder was in its extreme position,

the admission of the steam, which was of high pressure, took place on
that side of the regenerative cylinder where compression by the motion
of its piston had already taken place, and at the same instant a corre-

sponding escape of expanded steam on the other side of the regenerative

piston was allowed to take place into the atmosphere. The quantity of

steam freshly admitted at each stroke, did, however, not exceed one-tenth

part of the steam contained in the working cylinders of the engine, and
served to renew the same by degrees, while it added its own expansive
force to the effect of the engine. The compression of the steam into

either of the working cylinders took place where its hollow piston stood

at the bottom. While in this position, the steam occupied the annular
chamber between the working trunk and the cylinder, besides the narrow
space between the cylinder and the surrounding heating vessel. The
pressure of the steam being the same above and below the hollow piston,

but the effective area below being equal to twice the area above, the

working trunk attached to the piston would be forced outward through
the stuffing-box, while the steam of the annular chamber above the piston

passed through the narrow space intervening, into a space of twice the

capacity of the annular chamber below the hollow piston. During its

passage, the steam had to traverse a mass of metallic wire-gauze or plates

(the respirator), presenting a large aggregate surface, which reached at

one end sufficiently downward into the heating vessel, that its temperature
was raised from 600° to 700° Fahr,, while its other extremity remained

at the temperature of saturated steam, or about 250° Fahr. In consequence
of the addition of temperature the steam received on its passage through
the respirator, its elastic force was doubled, and it therefore filled the

larger capacity below the hollow piston or displacer without loss of pres-

sure. When the effective stroke of the working trunk was nearly com-
pleted, the regenerative piston commenced to recede, and the steam below
the hollow piston expanded into the regenerative cylinder, depositing on
its egress through the respirators the heat it had received on its egress

through the same, less only the quantity that had been lost in its expan-
sion below the working piston, which was converted into dynamic effect

or engine power, and which had to be supplied by the fire. The expan-
sion and simultaneous reduction of temperature of the steam caused a
diminution of its pressure from four atmospheres to nearly one ; and the

working trunk could now effect its return stroke without opposing pressure,

and while the second working trunk made its effective outward stroke,

impelled by a pressure of four atmospheres. Mr. Siemens stated that he
was led by his own experience to believe that his heating vessels would
last certainly from three to five years, and being only a piece of rough
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casting, that could be replaced in a few hours, and at a cost below that

of a slight boiler repair, he considered that he had partially solved the

difficulty arising from high temperature. He also stated that an objection

had been raised by casual observers against the regenerative steam-

engine, on account of its apparent similarity in principle to the "air-

engines " of Stirling and Ericsson, implying similar sources of failure.

The apparent similarity in principle arose from the circumstance, that

both Stirling and Ericsson, as well as himself, had employed the respirator

and high temperatures, but these were merely subordinate means or

appliances that might be resorted to in carrying out a correct, as well as

an erroneous principle. In conclusion, it was stated that there were

several regenerative engines in constant operation at the works of Messrs.

Newal & Co. at Gateshead, and also in France and in Germany, varying

from five to forty horse-power, which had proved the practicability of

the principle involved, although they were still capable of improvement,

and several other engines were now in course of construction.

Dr. H. Bence Jones succeeded "On Ventilation, and the means of

determining its amount." He observed that, in regard to all our wants,

three questions constantly present themselves. First, what it is exactly

that we want ; secondly, when have we got what we want ; and thirdly,

how to get what we want. With regard to ventilation, some error exists

as to what is wanted. The rate of passage of the air (or rather the rate

and quantity of the air which passes in), which depends on the size of

the openings, and on the difference of temperature within and without

the room, is the important question. After demonstrating the error of

the rule as acted upon by the police authorities with regard to common
lodging-houses, he turned to the question—How much air we do want,

and how are we to know when we have got it ? According to the best

experiments on respiration

—

Man inhales 153S5 cubic inches of oxygen in 12 hours
" 44 cubic feet of atmospheric air contain this oxygen.
" 3.7 per hour = 0*6 cubic foot per minute.

Man expires 160 cubic feet in 12 hours, containing 4 per cent, carbonic acid.

If fresh air 160 " are added, there will be 2 per cent.

If then fresh air 320 " are added, there will be 1 per cent.

Hence if a man has 640 " in 12 hours, it will contain 1 per cent.

= 53*3 " per hour = 0*88 per minute
= rather less than 1 cubic foot per minute.

Ill other words, for diluting the carbonic acid, we require 14 J times more
air than for the supply of oxygen.

From the best experiments— namely, from those of M. Leblanc—the

lecturer assumed that air containing one per cent, of carbonic acid indicates

such an impure state of atmosphere, that if breathed for twelve hours

there will be an injurious action on the system. The question is, how
are we to know when the air is thus far impure ? What means do we pos-

sess of determining the amount of ventilation in this or any other room ?

There are three methods of obtaining this knowledge. The physiological

method, the physical method, and the chemical method. Into each of

these, with numerous statistical tables, the lecturer entered at great

length, but with no immediate practical advantage, the subject being at

present, in a scientific point of view, in a very unsatisfactory position.

Mr. W. B. Donne in discoursing " On the Works of Chaucer, con-

sidered as Historical Illustrations of England in the 14th Century,"
afforded the members and their friends a great and agreeable change in

the ordinary subjects introduced. Mr. Barlow, the honorary secretary,

with that tact which is more than judgment, which distinguishes his

" reign," has very happily associated literature with science in these

sessions, and the present discourse, although out of our province, and
necessarily curtailed of its proper proportions in these pages, claimed, and
wasentitled to thehighestcommendation. The lecturer observed that four

centuries pass not over the language of any nation without obscuring or

obliterating much that once was vividly inscribed on the poet's tablets, and
on the minds and memories of his contemporaries. Four centuries roll not
over the surface of any literature without much innovation and much de-

molition. Our speech, like our bodies, undergoes slow, yet perceptible
changes ; and even in a single generation, we find new forms of expres-
sion growing up and old forms dying down. Already we have lost many
words and phrases which were sanctioned by Dryden and Addison, and
have gained others which would hardly have been sealed by Johnson or

Burke. For time brings with it new emotions, new associations, new
conditions of knowledge, practical or speculative, demanding, for their

appropriate clothing, new words, metaphors, and phrases. Chaucer's
language affords a curious study in this respect. He may next be inter-

rogated about the city and country life of England nearly" 500 years ago.
He will acquaint us with England's aspect in the 14th century—with
its towns and villages, its gardens and forests, its artists and husbandmen,
with their occupations, opinions, and recreations. From Chaucer's
writings we may learn how looked the soldiers of Cressy and Poictiers,
or the people who swarmed to Wat Tyler's banner, or listened with eager

eyes and bated breath to Wycliffe's preaching, or hooted Richard to his

prison at Pomfret, or threw up their caps as " Henry of Hereford, Lan-
caster, and Derby" rode into London encircled by the friends—so soon to

become his foes—the Percies of the Northern marches. To these and
many similar questions, Mr. Donne stated Chaucer would furnish more
or less instructive answers, and to the successful demonstration of this

he very pleasantly occupied his " hour."

Professor Owen followed " On the Ruminant Quadrupeds and the

Aboriginal Cattle of Britain." The speaker introduced the subject of the

ruminant order of quadrupeds, and the source of our domesticated species,

by some general remarks upon the classification of the Mammalia, and on
the characters of the great national group, defined by Ray and Linnaeus
as the Ungulata, or hoofed mammalia. These are divided into two
natural and parallel orders, having respectively the Anoplotherium
and Pakeotherium as their types, which genera, as far as geological

researches have yet extended, were the first, or among the earliest,

representatives of the ungulata on this planet. After describing the

minutiae of the resemblances and differences of these two genera in a
manner in which the lecturer only could do—compressing the deepest

researches of science into the most familiar teachings—he proceeded to

state that every species of ungulate mammal, with an uneven number of

hoofs or toes, that has been introduced into this planet since the eocene
tertiary period—whether it have one hoof on each foot, as in the horse,

three, as in the rhinoceros, or five, as in the elephant—resembles the

paliButherium in having more than nineteen dorso-lumbar vertebrae; and
every species of ungulate mammal, with hoofs in even number—whether
two on each foot, as in the giraffe and camel, or four on each foot, as in

the hippopotamus—resembles the anoplotherium inhavingnineteen dorso-

lumbar vertebrae, neither more nor less, and in certain other particulars,

especially with regard to the stomach. The professor then adverted to

the complex and peculiar form of stomach which enables the animal to

"chew the cud," or submit the aliment to a second mastication, charac-

teristic of the large group of even-hoofed ungulata, called Ruminantia.
These timid animals have many natural enemies, and if they had been
compelled to submit every mouthful of grass to the full extent of masti-

cation which its digestion requires before it was swallowed, the grazing
ruminant would have been exposed a long time in the open prairie or

savannah before it had filled its stomach. Its chances of escaping a

carnivorous enemy would have been, in a like degree, diminished. But
by the peculiar structure of the ruminating stomach, the grass can be

swallowed as quickly as it is cropped, and be stowed away in a large

accessory receptacle, called the " rumen," or first cavity of the stomach,

and this bag being filled, the ruminants can retreat to the coverts and lie

dowii in a safe hiding-place to remasticate its food at leisure. The
modifications of the dentition, oasophagus, and stomach, by which the

digestion in the ruminantia is carried out, were described and illustrated

by diagrams perfect in their way. And the professor proceeded to state

that the primitive types of both odd-toed and even-toed ungulates occur

in the eocene tertiary deposits, and that the earliest forms of the ruminant
modification of the latter appear in the miocene strata. The fossil

remains of the aboriginal cattle of Britain have been found in the new
pliocene strata in drift gravels, in brick earth deposits, and in bone caves.

Two of these ancient cattle (Bovidae) were of gigantic size, with immense
horns; one was a true bison (Bison priscus), the other a true ox (Bos

priinigenius). Contemporary with these was a smaller species of short-

horned ox (Bos longifrons), and a buffalo, apparently identical in species

with the arctic musk buffalo (Bubalus, or Ovibos moschatus). The
small ox (Bos longifrons) is that which the aboriginal natives of Britain

would be most likely to succeed in taming. They possessed domestic

cattle (pecora) when Caesar invaded Britain. The cattle of the mountain
fastnesses, to which the Celtic population retreated before the Romans,
viz., the Welsh " runt" and Highland " kyloe," most resemble in size and
cranial character the pleistocene bos longifrons. Professor Owen,
therefore, regards the Bos longifrons, and not the gigantic Bos primi-

genius, as the source of part of our domestic cattle. If the blood of any
of the aboriginal cattle contemporary with the mammoth and hairy

rhinoceros still flowed in the veins of any of our domesticated races, be

thought it would be in those of the Bos longifrons, transmitted through the

short-horned or hornless varieties of the oxen of the mountains of Wales
and Scotland. The distinguished professor, always so welcome on these

occasions, concluded a most interesting discourse, replete with information,

by referring to a table of the classification of recent and extinct hoofed

quadrupeds, as indicative of the progressive extinction of those forms of

ungulata most likely to be of use to man, and of the substitution of

ruminant forms, which, from the perfect digestion of their food, elaborate

from it the most sapid and nutricious kinds of flesh. We have not space

to give this table, which is in itself a monument of enormous knowledge

of the facts near and remote connected with the subject.
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RECENT PATENTS.

Fig. 1.

MARINER'S COMPASS.

W. Graham, Glasgow.—Patent dated March 17, 1856.

This patent comprehends various improved mechanical applications

and arrangements connected with the mariner's compass, and intended

for the purpose of neutralizing or correcting the effects of local attrac-

tion upon the compass needle or needles ; and, also, a system or mode of

adjusting the compass on shiphoard. According to this invention, a

series of four, or any other numher of corrective magnets that may be

found necessary, are disposed round the compass needle or needles upon

a platform or other support, in such manner that the magnets shall be at

or near the level of the compass card or needles. These corrective

magnets, whatever may he their number, are preferred to be arranged

radially round the centre of the compass card ; or they may be placed

broadside on to the centre, or in positions deviating in some measure

from this arrangement, being laid either horizontally or at an angle

with the horizon.

These corrective

magnets are cap-

able of minute
adj ustmen t to suit

the corrective ac-

tion required,

either by screws

or other contri-

vance. The
centre point car-

rying the compass
card is adjustable

vertically in the

bowl of the com-
pass, so as to en-

able the ship-

master to set the

card and its

needle at any de-

sired height, so

as to rectify the

heeling deviation

when any exists.

Or, instead of

thus shifting the

centre point, the

gimbals or points

ofsuspension may
be fitted with

vertical adjusting

apparatus, to

gain the same
end.

The operation

of adjusting the

compass on board
ship, is performed in this way :—When the compas3 is placed on deck
and properly fixed, fore and aft corrective magnets are disposed after
the manner already described—one on each side of the compass card.
The ship's head may then, for example, be turned to the east, and the
fore and aft corrective magnets be adjusted so as to cause the compass
needles to point correctly. Then the ship's head is turned, say to the
north-east, when the compass may be found to deviate more or less from
the truth. To correct this error, two additional magnets are put down,
one on each side of the compass card, to act in concert with the first

pair. These latter magnet3 are disposed east and we3t, or so as to

occupy the precise positions with relation to the earth which the first

pair occupied before shifting the ship's head to north-east, and they are

now adjusted to bring the compass needle correct in the position to

which the ship's head has been tinned, that is, to the north-east. Hav-
ing done this, the last adjusted pair of magnets is removed, and then
placed on a line running from north to south, and at the same distance

from the centre of the card as they occupied before shifting them. Ad-
justment is now secured by the aid of a third pair of magnets, which
are to be placed in the positions from which the second pair was re-

moved, the ship's head still remaining in the north-east position ; or,

instead of shifting the second pair of magnets, the ship's head may
be moved to the north or south, and the third pair of magnets applied

at right angles to the second pair ; or, after adjustment is made by
the first pair, the ship's head may be turned to the north or south,

and the error corrected by compensation for half the error of each
pair of magnets. It is intended, indeed, that five or six correc-

tive magnets only should be employed in this system of adjustment,

but four or more may be used at pleasure. Although certain points

have herein been selected as those to which the ship's head might be
turned in effecting the compass adjustment, it must be understood that

such have been selected merely for the sake of illustration, and that it

is not intended to limit the adjustment to the points named, as it will

be obvious to the practical mariner, that any other points may be taken
to carry out the herein-hefore described mode of adjustment. In using
corrective magnets, each diametrically disposed pair of magnets need
not be in lines fore and aft and athwart ship, but may be set at any
other points. And instead of disposing these corrective magnets either

radially or tangentially, as herein-before described, two magnets may be
combined to secure both directions in each case ; that is to say, one
magnet may be set radially, and another one above or under it, in a tan-

gential or transverse direction.

The engraving is a sectional elevation of a compass binnacle, as

arranged for carrying out this invention under one modification, the

compass bowl and gimbal rings being also in section. The compass
card and bowl may be constructed^ according to any of the systems
in use ; in the drawings, however, is represented the arrangement
which it is preferred to use. The bowl consists of a brass cylinder,

A, having glass ends, b, to the lowermost of which last is secured a
pedestal, c, for carrying the compass card, d. This card, d, is sus-

pended by jointed links, e, to a pivot piece, which rests in a step or

recess in a supporting piece of metal, set on a piece of vulcanized caout-

chouc in the top of the pedestal, c. This pedestal, c, is hollow, to

allow of the movement of a weight attached to the piece which sup-

ports the pivot or centre point. With these arrangements any oscil-

lation or vibration of the card is entirely, or almost entirely, pre-

vented. It is preferred to use two magnetic needles, g, which are

attached to the under side of the card, d, so as to be parallel to each

other. The bowl, a, is primarily supported by an india-rubber ring,

which rests on a flange on the gimbal ring, pins being attached to the

bowl, and working in a slot in the ring, so as to prevent any shifting or

sliding of the bowl. Or, instead of suspending the compass by or upon
the india-rubber ling, it may be attached to any suitable arrangement
of springs, or to any elastic medium, by means of which the desired

elastic suspensory action can he obtained. Or again, a still better mode
of supporting the compass bowl, and of connecting it to the gimbal
ring, is by means of three or more adjustable chains, cords, links, or-

springs. In this case the india-rubber ring is omitted, as also the ledge

or ring upon the outside of the howl, and resting upon the ring. These
suspensory links, chains, cords, or springs may be attached by hooks,

or otherwise, to the bowl and to the gimbal ring, being made capable of

adjustment as to length, by means of a screw or otherwise, so that the

bowl may be made perfectly level. The centres of the gimbal ring are

supported in sockets, i, capable of adjustment vertically in the binnacle,

m. These sockets, r,, slide against a brass plate, n, attached to the

inner vertical sides of the binnacle, and are guided by two vertical guide

wires passing through them. Vertical screw spindles, o, fitted into the

plates, n, serve for adjusting the sockets, l, being tapped through them
as through nuts. Upon the platform, r, of the binnacle are placed brass

cases, Q, to receive the corrective magnets. These magnets are arranged

to be adjusted to or from the compass in their boxes by means of screw
spindles, the ends of these spindles being squared to receive a button

key.

Four magnets are arranged round the compass in radial positions.

Instead of arranging the gimbals as shown, that is to say, within the

area comprehended by the corrective magnets, the gimbals may be con-

structed so as to be external to the corrective magnets, the compass
bowl itself being a fixture. This is especially desirable when the cor-

rective magnets are disposed vertically, or not in the horizontal line.
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CLEANING MACHINE FOR FIBROUS MATERIALS.

W. Foster, Blade Dike Milk, Bradford.—Patent dated March &th, 1855.

This machine effects the cleaning of wool, alpaca, mohair, or any-

other similar fibrous material, from dust, burs, motes, and other extra-

neous matter. It consists of a slightly inclined wire-grating or perfo-

rated plate, whereon the fibrous material rests and passes gradually over

it. This wire-grating or perforated plate is kept in constant vibratory

motion by a tappet wheel, which gives the necessary shaking motion
required for freeing the material from extraneous matter. Two or more
i'an-blowers are also connected with this shaking machine, the one for

the purpose of exhausting the dust from the machine, and the other to

blow through so as to clear it effectually. A self-acting motion at the
top of the machine serves to pass on the wool and other fibrous material

continually without intermission. By this machine, the wool is not de-

teriorated by being broken into small pieces, nor is it liable to become
tw isted, but is kept perfectly straight, thereby greatly facilitating the
subsequent process of sorting.

The engraving is a longitudinal vertical section of the improved wool-
cleaning machine in operation. The main framing, a, of the machine
may either be composed of wood or metal; the main driving shaft, b, is

fitted with fast and loose driving pulleys, c, d, and carries a fly wheel, e,

and spur wheel, f, which latter gears into the spur wheel, g, fast on the
second lower shaft, it. This shaft works in suitable bearings in the
metal framing, i, and is fitted with a pair of tappet wheels, j, which in

their rotation act upon the antifriction pulleys, k, in the ends of the two
pairs of side levers, L, working on centres at m, and slotted at that part
to allow them to play slightly along the bolts or studs forming their fixed

centres. The opposite ends, n, of these levers are connected with the
vibrating hurdle or shaker, o, which consists of a wooden or metal frame,
covered with wire-gauze, or perforated metal plates. The wool or fibrous

material to be cleaned is laid upon the endless travelling feeder, which
works in a suitable frame, r, at one end of the machine, and consists of

a series of transverse bars fitted at each end into the two endless chains,
s. These chains pass over, and are driven by rollers driven by a belt and
driving pulley from the small pulley, w, fast on the shaft, n. A pulley
on the opposite end of the shaft, it, drives also the pulley, x, fast on the
crank shaft, v. The cranks, a, of this shaft are connected to one end of
the links or connecting rods, b, the other ends of which are jointed to the
suspension bars, c, forming two series of bars suspended from the fixed
centres, d, on which they vibrate freely. These bars, c, are all connected
together at their lower ends by the two side connecting rods, e, and each
pair of bars carries between them a vibrating spiked bar or wool
propeller,/. These propellers oscillate on centres, and the two extreme
propellers are fitted with catches or studs, h, the use of which will be
explained. The whole of the propellers are connected near their ends
by side connecting rods, i, so that they may all oscillate simultaneously
and parallel to each other. Two hooked catches, j and k, hinged at I

to the brackets, m, fitted at each end of the machine, alternately lay hold
of the studs, h, on the two end propellers, as the propelling frame is

vibrated to and fro by the crank motion before referred to. The catch,
k, has the effect of bringing all the propeller bars into a vertical position,
when the frame is pushed outwards, by which means the spikes will
enter the wool on the hurdle, and propel it forward a certain distance at
each forward stroke of the propeller frame. When the frame has arrived
at the end of its stroke, the propeller bars, which are then all vertical,
are brought into a horizontal position again, and are quite free from
the wool during the backward stroke of the propeller frame. This is

effected by the catch, j, which lays hold of the studs, h, on the end pro-

peller, and draws them all over into a horizontal position, when the
frame moves back again. By this means, it will be seen that the spiked
propeller bars, /, are alternately engaged and disengaged at each forward
and backward stroke of the propeller frame, thereby intermittently pro-

pelling the wool under the process of cleaning over the vibrating hurdle.

The operation of freeing the wool or other fibrous material from motes
and dust is greatly assisted by the two fan-blowers, o, and exhausters,

p, the former by means of the branch pipe, q, forcing currents of air

through the wool on the perforated hurdle, and carrying along with such
currents of air any dust or dirt which has been shaken or loosened from
the wool by the shaking or vibrating motion of the hurdle, whilst the ex-
hausting fans, p, collect such dust, motes, and other extraneous matter,

and force the same into any suitable receiver, exit pipe, or conductor
placed below the flooring of the work-room. The cleaned wool is de-

livered off from the table at the end of the machine, and may be collected

into any suitable receptacle.

MANUFACTURE OF RAILWAY WHEEL TYRES.

J. H. Johnson, London and Glasgow, (Jackson Brothers, Petin,

Gaddet, & Co., France.)—Patent dated October 8, 1855.

This invention relates principally to the manufacture, by rolling, of

railway and other tyres without welding, and consists of certain im-
proved arrangements of mechanism, whereby such manufacture is more
effectively performed, and the seam or ragged edge usually left by the

rolls is entirely obviated. Two forms of rolls are employed ; one pair

for roughing or forming the tyre, and the other pair for finishing the

same. Similar mechanism is employed to actuate both descriptions of

rolls. The rolls are mounted in a suitable frame, so as to be capable of

revolving. The lower roll merely revolves on its own axis, but the upper
one is so arranged as to be capable of revolving, and also of being raised

or lowered by means of screws further from and nearer to the lower roll,

in order to exert more or less pressure upon the iron as may be required.

The rolls are caused to revolve by a powerful engine or water wheel, and
the screws are actuated (when required) by means of a small steam en-

gine, connected thereto by means of spur and bevil gearing. The ends
only of the rolls act upon the tyre ; the lower one forms the exterior oi

the tyre, whilst the upper one forms the interior of the same. The up-

per roll is furnished with an internal disc, and the lower roll with a move-
able external disc. These discs form the sides of the tyre. The working
parts of the rolls are formed of cast-steel, by the use of which a much
closer adjustment of the parts can be effected. The end of the upper roll

may be made entirely of cast-steel, and may be connected to the roll by
means of a tail piece, secured by a key or nut and washer.

The difference between the roughing and finishing rolls is, chiefly, that

in the former the recess forming the flange of the tyre is next to the plate

or disc of the lower roll, whilst in the latter this recess is at that edge of

the lower roll which works against the disc of the upper cylinder. There
is also a slight difference in the form of this recess. The effect of reversing

the position of the tyre in the two operations, and of slightly altering the

form of the flange, and using cast-steel for the working surfaces of the

rolls, is, that the tyre is rolled with its form sharp and perfect, and with-

out flaws, seams, or rough edges of any description. By this arrangement

Fig. 1. Fig. 2.

it will be perceived that the pressure only takes place in a vertical di-

rection, or in the direction of the thickness of the flange, and that the

width of the ring must be determined beforehand, according to the dis-

tance apart of the flanges or discs of the two rolls; but by the following

form or construction of rolls, the tyre may be rolled in such a manner
that the pressure is exerted upon it in all directions at the s ime time.

The upper roll has a rectangular V-shaped groove around its periphery,



THE PRACTICAL MECHANIC'S JOURNAL. 1S5

and forms the inner circumference and crater edge or side of the tyre,

•whilst the lower roll is grooved in such a form as to roll the working
surface flange and inner edge or side of the tyre. The pressure is thus

exerted in a direction diagonal to the section of the tyre, and consequently

the enlargement of the tyre, produced hy the rotation and pressure of the

rolls, takes place not only at the expense of the thickness of the tyre, hut
also of its width, and the particles of the metal receive pressure equally

and in all directions at one time.

In order to introduce the tyre hetween the rolls, the outer flange of the

lower roll is made moveable, and is attached to a sliding part of a plum-
mer block, which may be removed by means of winch handles and screws

a sufficient distance to allow of the introduction of the heated tyre. The
disc is then replaced, and the upper roll gradually lowered by means of

the small steam engine and screws before-mentioned. The steam engine

is furnished with a winch handle and rod, in connection with a worm and
worm wheel, by means of which the action of the screws may be increased,

decreased, or stopped at pleasure. The diameter of the tyre is regulated

by means of two rollers, capable of adjustment by the aid of a worm and
worm wheel, or by a ratchet wheel and pall acting upon a toothed segment
upon which tbe rollers are mounted.

Fig. 1 represents, in section, the arrangement adopted for the first

treatment of the tyre on its leaving the furnace, and it also clearly shows
those parts which are to be composed of steel. The part, e, forms the

interior of the tyre into a straight line or plane surface. As that portion

of the steel ring, e1
, which rolls the thickest portion of the tyre, is required

to be stronger than the other parts, it is made slightly thicker, as shown
in fig. 1. The actual rolling or shaping parts of the rolls may also be

constructed entirely of steel, if found desirable. Fig. 2 represents an
arrangement of this latter description in vertical section without a

rim or bead. The rolling parts can be firmly united in the middle of

the roll, c, by employing a piece of steel, e, with a short tail terminating

in a slot which receives a conical key, or the tail may extend the

whole length of the roll, and be held fast at the other end by a nut and
washer. The lower roll, c1 , carries the steel ring, I, which shapes the

exterior of the tyre. It is fixed on the cylinder, c', and presents this

peculiarity, that in the first or roughing rolls, the part forming the flange

is situated against the plate, Jc
1

, which terminates the roll, o1
,
(see fig. 1 )

;

whilst, on the contrary, in the finishing roller the position of this cavity

is reversed, it being placed against the plate, h, fixed to the upper roller,

as in figs. 2 and 3.

The inventors consider the two improvements, namely, the employment
of rolls of different sections, and the use of steel shaping or rolling sur-

faces, of great importance in the manufacture of tyres. By the processes

herein-before described, it will be seen that the rolling can only be effected

in the direction of the thickness, or of the radius of the wheel tyre, and
that the original width of the ring should be determined beforehand by
regulating the distance apart of the flanges of the two rolls, and the ma-
terial also can only be compressed in one direction. A modification is

therefore made in tbe form of the ends of the rolls, by which the ring is

Fig. 3. Fig. 4.

rolled in such a manner that a pressure is exerted upon it in all directions

at the same time.

Fig. 4 shows the principle upon which this modification is constructed.

The lower roll, a, is fixed, as already explained, and can only turn on its

own axis, whilst the upper one, e, is capable of being raised or lowered
during its revolution by the screws, c, which are connected to the bear-
ings of the roll, and are actuated by a small steam engine, as before

described. The rolling parts alone of the rolls, a and e, which are

situated outside the framework, D, of the mill, are modified, so as to

roll the tyre in an oblique direction. The result of this arrangement is,

that the main pressure of the rolls is exerted in a direction diagonal to

the section of the tyre, and, in consequence, the enlargement of the tyre
Ho. 103.—Vol. IX.

produced by the pressure and the rotating motion of the rolls takes place

in proportion to the reduction of the thickness and width of the tyre

simultaneously. By this means the particles of the mass of metal are

compressed equally, and by one operation, in all directions towards the

centre of the mass.

WHEELED CARRIAGES.

J. Poktus, Morpeth, New South Wales.—Patent dated June 26, 185C.

Mr. Portus arranges and constructs carriages, carts, and other vehi-

cles of the class, in which the shafts are inflexibly attached to the

body, or are so connected that they do not move independently of the
body when the vehicle is in motion, in such manner that the power of

the animal drawing the vehicle may be more effectively applied than
according to the existing system of arranging and working such
carriages. In carts made according to this invention, the body is dis-

connected from the axle and its wheels, provision being made for the

traverse of the body to a greater or less extent behind or before the axle,

just as it maybe desired to throw weight upon the shafts or take weight
off them. When a steep hill is to be ascended, tbe traction of the horse

acting upon the cart-body draws forward the body and its load, so as to

Fig. 1.

Fig. 2.

give the horse increased power in taking the load up the incline. Pro-

vision is made by means of suitable gearing, for throwing the weight
behind the axle when the cart comes again upon a level part of the road

;

conversely, when the cart descends a hill, the holding back action of the

horse throws the weight behind the axle, whilst, by means of suitable

gearing, the driver can at any time regulate and adjust the proportion of

the weight to be thrown upon the shafts.

Of our engravings, fig. 1 is a side elevation of a cart as constructed

according to this improved system, and fig. 2 is a plan of the wheels and
details with the cart-body removed. The axle, a, of the wheels, b, is fixed

to two wooden blocks, c, having iron plates, D, upon their top surfaces.

The blocks, c, and plates, d, are slotted to receive vertical bolts, E,

by means of which they are attached

to the body, f, of the cart, the slots

allowing the cart-body to be shifted

longitudinally upon the blocks, c,

so as to bring the wheels either

forwards or backwards as regards

the cart for the purposes already

explained. The adjustment is ef-

fected by means of racks formed on
the under sides of the front ends of

the plates, d, which racks are in gear

with pinions on a shaft, o, fitted

with a handle, h, at one end. This

handle is loose on the shaft, and
turns it by means of a bolt which
gears into notches on a wheel, I,

fixed on the shaft, so that it is never

necessary to turn the handle com-

pletely round, it being shifted to a

new notch in the wheel, i, when re-

quired. The handle, h, can be fixed

in any position upon a curved plate, J, by means of a small handle. Thus

by turning the shaft, o, in the proper direction, the wheels are moved
forwards or backwards so as to throw the body of the cart behind or

before, accordingly as the cart is descending or ascending a hill. It will

be obvious to the practical man, that this invention is applicable to two-

wheeled carts or carriages of all kinds.
2D
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YARN-DRESSING MACHINE.

R. Threlfall & J. Higson, Preston.—Patent dated November 6, 1855.

In tliis machine, the wraitli or comb bar usually employed forregulating

the width of the dressed yarns is dispensed with, and the yarns are less

liable to fracture, as no obstacle is presented to their free passage from

one end of the machine to the other, whilst the machine may also be

Fig. 1.

worked at a greater speed than the ordinary sizing machines, and the

yams are prevented from being twisted. The improvements consist in

the use of an adjustable roller in conjunction with an arched or curved

bar, which is termed a contracting bar, instead of the ordinary wraith or

comb. The dressed yarns, after leaving the drying cylinder or cylin-

ders, turn round the adjustable roller, and thence round the contracting

bar referred to. The roller, in place of working in fixed bearings, is

made to slide horizontally to and from the contracting bar, according as

the width of yarns is to be more or less contracted, the sliding motion

being imparted by means of a screw spindle, worked from the front

of the machine. In place of the roller being thus made to slide, a

sliding motion may he imparted to the contracting bar, when a similar

result will be obtained. An iron roller or bar, working in moveable

Fig. 2.

arms, is made to press upon the dressed yarn as it is wound upon the

beam, thereby keeping the yarn quite flat, and preventing the threads

from crossing each other.

Fig. 1 of our engravings is a side elevation of a portion of the improved
sizing and dressing machine, and fig. 2 is a corresponding plan of the same.
The main framing, a, requires little or no alteration, and these improve-
ments may therefore be adapted with great facility to the ordinary sizing

or dressing machines at present in use. The yarn, b, after passing through
the sizing trough, c, is conducted in the ordinary manner round the drying
cylinders, d, e ; and from the nnder side of the cylinder, e. it proceeds to

the adjustable regulating roller, f, round which it is passed, and brought
back again to the curved contracting bar, o, which, in combination with
the adjustable roller, constitutes the principle or main feature of the in-

vention ; and after passing round this bar, it is carried upwards and
conveyed over the roller, s, on the top of the framing. Between this

roller and the contracting bar, a, are fitted two small rollers, i, for the
yarn to run against. The contraction of the yarn is effected between
the roller, p, and the contracting bar, and this contraction may be in-

creased or diminished at pleasure, by altering the distance between the

roller, f, and the contracting bar. This adjustment may be effected by
causing the bearings of the roller to slide in slots, k, in the framing, by
means of two screw spindles, l, l, connected to each bearing. These
spindles work in boxes at m, and are each fitted with a winch-handle, N,

in the front of the machine, for the facility of actuating them. The
farther the roller, f, is removed from the contracting bar, the more will

the yarn be contracted, and thus, by adjusting the roller beam to the con-

tracting bar, this contraction will be proportionally reduced. In place

of adjusting the position of the roller, f, it is obvious that the same effect

will be produced by making the contracting bar adjustable in slots,

and having the roller fixed, or both the bar and roller may be made ad-

justable if found desirable; or the regulating roller, f, may be dispensed

with, and the yarns brought direct from the drying cylinder, e, round

the moveable contracting bar, G,which in this case is curved in an opposite

direction to that shown in fig. 2, and is made adjustable, nearer to or

farther from the drying cylinder, in the slots, k, k, in the framing, a.

The yarn, after passing over the upper roller, B, is subdivided vertically

into three or more parts, by means of four or more rollers, two of which

are placed at o, and two at p, arranged one above the other. One part of

the yarn passes over the top roller at o, and the other two parts under

the lower roller ; one part which passes under the lower roller is divided

from the other, and passes over the top roller at p, whilst the remaining

portion passes under the lower roller at p. The whole of the yarns are

then again united at the roller q, which rotates in the ends of the move-

able arms, q, and presses upon, and tightens the yarn as it is being

wound upon the yarn beam. After passing under the roller, Q, and

also under the succeeding roller, R, the yarns are wound upon the yarn

beam, and are pressed evenly thereon by the small pressing bar or roller,

s, which is suspended by the links, T, from the centre, D.

GRINDING AND REDUCING APPARATUS.

J. Patterson, Beverley.— Patent dated November 2, 1855.

This patent covers a peculiar arrangement of roller mill, more particu-

larly designed for grinding, crushing, cutting, and hulling or shelling

various kinds of farm produce,

but also applicable for crushing Fig. 1.

and grinding minerals and other

substances.

In this mill, the rollers are

disposed obliquely as regards

each other, and so as not to be

in the same plane, for the pur-

pose of producing a wrenching

or compound action in grinding.

Or a modification of the ar-

rangement may be adopted,

such as the use of a plate in

place of one of the rollers.

Another portion of the inven-

tion relates to an improved

mode of varying the distance

between the grinding surfaces,

by placing one of the rollers on

a lever which is adjustable by

a screw or otherwise.

Fig. 1 of the engravings is

a front elevation of the improved

mill, and fig. 2 is a correspond-

ing side elevation of the same.

The framing consists of the

main standards or supports, a,

carrying the two grinding sur-

faces or rollers, r>, b'; the cir-

cumferences of these rollers

are grooved or roughed, by
having a number of alternate

annular projections and grooves

cut in them when in a lathe;

these grooves and projecting

rings being formed in a direc-

tion at right angles to the axis

of the roller. The roller, b, works in hearings, c, in the arched or bent

adjusting lever, d, which is capable of oscillating in the bearings, E, in



THE PRACTICAL MECHANIC'S JOURNAL. 187

the standards, and is held down therein by the metal straps or links,

F, passed round the
F'g- 2. ends of the axis,

and under a screw or

stud, g, in each of

the standards. The
roller b' works in

fixed bearings when
once properly ad-

justed; but its axis,

in place of being in

the same plane with
the axis of the roller,

b, is placed at an
angle thereto, as

shown in the engrav-

ings, and it is adjusted

perfectly parallel to

the surface of the rol-

ler, b, by the adjust-

ing screws, h, which
act upon the bearing

brasses. When so

adjusted its bearings

may be fixed, as it

will require no further

adjustment. Thedis-

tance between the

two grinding sur-

faces, and conse-

quently degree of

fineness to which the

material to be ground
is reduced, is accu-

rately adjustable by
means of the screw
spindle,!, the screwed

end of the spindle working in a loose nut in the top of the bent adjusting
lever.

It will thus be obvious, that by simply turning the adjusting screw
spindle one way or the other, the roller, b, may be brought nearer to, or

removed farther from, the grinding surface of the roller, b', and will thus
produce finer or coarser flour or meal, according to its adjustment. The
roller b' is made slightly hollow, that is to say, its diameter at the ends
is about one-eighth of an inch larger than its diameter in the middle.
It is driven by mere contact between the grinding surfaces. Various
materials may be used for making the grinding surfaces or rollers, such
as stone, wood, or hard india-rubber, according to the different purposes
to which the mill may be applied; and these surfaces or rollers may or
may not be roughed or toothed, as a wrenching action may be produced
without any roughing on the surfaces.

The seeds or material to be ground are
placed in the hopper, k, and pass along the
spout, L, to the roller, b, between which and
the inclined or angled roller, it is subjected to

the combined lateral action of the teeth or
projections in the two rollers, which action

" causes a continuous shearing or wrenching
effect, in addition to the ordinary crushing
action of rollers with their axes in the same
plane, and constitutes the principal or main
feature of the present invention.

The flour or ground material thus falls upon the delivery spout, and
is collected into any suitable receptacle. The adjustment or regulation
of the supply is effected by the screw spindle, m, and the traversing

cross-bar, n, connected to the chains or cords, o,

which lead to the supply or feed regulator. A
combined crushing and shearing or wrenching
effect may also be obtained, by using a roller

and a flat or curved plate or disc. Fig. 3 is a
diagram showing this modification. When the
roller is placed at a, with its axis radiating
from the axis or centre of the plate, b, the mov-
ing surfaces do not cross each other where they
are nearest in contact, and consequently there

is no lateral action ; but when it is placed at c,

with its axis not radiating from the centre of

the plate, the teeth or projections on the grind-

Fig. 3.

Fig. i.

•

ing surfaces will cross each other at the point where they come in con-

tact, or nearly in contact with each other, and will thus produce the

combined crushing and shearing or wrenching effect desired.

According to another arrangement, shown in fig. 4, a reciprocating

plate, A, may be used with straight teeth or projecting ribs cut in its

surface, in conjunction with an inclined roller, b, also grooved or

roughed. The teeth or projections of the reciprocating plate and roller

will in this case also cross each other at the point of contact, and produce

the combined crushing and shearing or wrenching action before referred to.

It is proposed to apply the improved mill to various other purposes

than ordinary grinding; such, for example, as crushing, cutting, hulling

or shelling, or otherwise reducing various kinds of farm produce; and

also to the crushing and grinding of minerals, pigments, plastic materials,

and other substances.

REGISTERED DESIGN.

FIRE-CLAY GAS STOVE.

Registeredfor Mr. George Neall, Northampton.

Our engravings represent, fig. 1, an elevation, and fig. 2, a horizontal

section of this very neat stove.

Fig. 1. The stove, which is made of fire-

clay, is shaped externally to the

Fig. 2.

form of a bee-hive placed upon a stand, presenting a chaste ornamental
design. The stove is hollow, forming an egg-shaped dome internally,

and is heated by a number of gas flames from a horizontal coiled pipe

below. The heated gases can only escape by a ring of lateral apertures

near the bottom of the stove, and they rise up from the flames into the

interior of the dome, where all smoke is consumed, and a great heat pro-

duced, which is radiated from the outside of the stove, whilst the heated
air issuing at the lateral apertures also mixes with the surrounding
atmosphere, and increases its temperature.

REVIEWS OF NEW BOOKS.

Reports, &c, on Dr. Boucherie's Patent Process for Preserving Timber
from Decaf. Day & Son. 1856.

This is a pamphlet containing various documents relating to Dr.

Boucherie's process, as to the originality of which there has been a

dispute in the public prints. When we consider the rapid decay of

timber placed in the ground or subjected to damp, and the great loss that

follows therefrom, it is highly desirable to discover some means by which
the process of decomposition may be retarded or altogether prevented.

Numbers of contrivances have been laid before the public, some of which
have answered very well within certain limits, but then they were attended

with considerable expense, and could therefore be only employed where
the wood was of a valuable kind, or the preservation of the timber was
of great importance. Dr. Boucherie's plan attempts first to expel the sap

of the tree, and then to fill up the pores of the wood with a solution of

sulphate of copper, the application of which is thus described :

—

" Soon after the tree is felled, a saw-cut is made in the centre, through about
9-10ths of its section. The tree is then slightly raised by a lever or wedge at its

centre, and the saw-cut is then partially opened. A piece of string is then placed

round the saw-cut, close to the outer circumference of the tree ; the support is then
withdrawn, and the saw-cut closes on the string, thereby making a water-tight

joint. An augur hole is then bored obliquely into the saw-cut, a wooden tube is

then driven into the hole, the conical end of which is attached to a flexible pipe,

which is in connection with a cistern or reservoir, at an elevation of from 30 to ±0

feet above the tree intended to be preserved.
" When it is necessary to prepare timber in long lengths, a cap is placed on

the end of the tree, by screws or dogs. Dr. Boucherie has found that the most
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efficacious solution is composed of sulphate of copper and water, mixed in the pro-

portion of 1 by weight of sulphate of copper to 100 of water. The strength is

easily ascertained by any intelligent workman by an hydrometer. The specific

gravity of water at 60c of Fahrenheit being 1000, if 1 per cent, of sulphate of

copper is added, the specific gravity will be 1006 nearly.

"It can be readily ascertained when the pressure has been on sufficiently long

as to have expelled the sap, and been replaced by the solution, by means of

prussiate of potash. If a piece of this crystal is rubbed on the timber when it is

in a damp state, it will leave a deep red-brown mark, showing that the timber is

sufficiently impregnated with the copper. The sap containing at most a 1000th

part of organic matter in solution, there is no inconvenience in employing it as a

solvent. It is even preferable to many waters containing lime, which decompose

a much greater proportion of sulphate of copper. Therefore, troughs are placed

under the end of the trees, to catch the sap and waste solution, and conducted to

a reservoir to be pumped up and mixed again with copper to the proper strength.

The best trees for the operation are the least costly ; as, for instance, beech,

birch, Scotch fir, alder, elm, poplar, &c. The sooner the trees are prepared after

being felled the better; consequently, the nearer they are prepared to the place

where they are grown, the more advantageous it will be found. Trees felled any

time from'November to May, may be prepared in May; but if they are cut down
in May, or any month from'May to the end of November, they ought to be pre-

pared within three weeks from the time of being felled.

" It has been found, in the preparation of vast quanties of timber for the

French navy and railways by this system, that the time necessary for the operation

depends on the length of the tree and the description of timber. Trees of forty

feet in length are being prepared at Fontainebleau for the French navy, which

require from eight to ten days before they are sufficiently impregnated ; but for

lengths of nine feet, twenty-four hours are found to be quite sufficient.

" The expense of the process will of course vary with the price of copper, cost

of labour and carriage. The cost of copper necessary for the impregnation of a

single railway-sleeper has been found in France to be about bd. It will be

readily seen that the cost of the necessary apparatus and labour will be very

small."

It is stated that the French government lias been employing this

process on a large scale, as well as the railway companies. The British

patent has now come into the hands of the Permanent Way Company,
who will doubtless thoroughly test the value of the invention.

was a very patriotic expenditure of labour and money, and it would have

been well if the Patent Office had undertaken a similar work for subse-

quent years.

A Practical Treatise on Cast and Wrought Iron Bridges and Gir-

ders, as Applied to Railway Structures and to Buildings Gener-

ally. By W. Humber. Part I. Folio. Lithographs and Wood
Engravings. London: E. & F. N. Spon, Buckle) sbury.

In this work, to be issued in twenty instalments, Mr. Humber pro-

poses to give us some practical hints on the use and abuse of iron in its

two leading forms, as a structural material, illustrating his discourse

with numerous examples drawn to a large scale, selected from the public

works of *he most eminent engineers. The four pages of letterpress

forming the introductory matter of the first part, and devoted to the

general consideration of the employment of iron in railway structures,

obviously afford us but little scope for critical remarks; but the plates

speak for themselves. These are a well-drawn perspective tinted view
of the Crumlin viaduct, on the Taff Vale, extension of the Newport,

Abergavenny, and Hereford railway ; a sheet of details of the Stamford

Bridge viaduct, on the East Riding branch of the York and North Mid-

land railway ; and details of Mr. Ashcroft's bridge over the Stour, on
the South Eastern line.

The view of the Crumlin viaduct well illustrates that great example
of trussed timber column work, and the other sheets of details, being

clearly drawn ou a large scale, will be of great use for general reference.

Prize Essay on the Prevention of the Smoke Nuisance. By Charles

Wye Williams. Weale:1856.

For this essay the special gold medal of the Society of Arts was
awarded, and it has already appeared in print in more than one
weekly publication. It will be sufficient, therefore, to say that it con-

tains a great deal of valuable information, and may be profitably read by
all who wish to adopt contrivances for the prevention of the smoke
nuisance. The late legislative measure has done something to this end,

but it ought to be more stringently enforced.

Engravings accompanying the Reports of the Commissioners of Patents
for the year 1854. By M. C. Gritzner. Published with the approbation
of the Patent Office. 'Washington : 1 855.

This quarto volume contains copperplate engravings of the patents
issued from the Patent Office of the United States in the year 1851. Mr.
Gritzner has, we understand, presented these engravings to the American
public, conceiving them to be a highly useful auxiliary to the Commis-
sioner's report. The designs were taken from the original drawings, and
the models deposited by inventors in the Patent Office ; and the whole
was executed at the expense of Mr. Gritzner. This, it must be admitted,

L'Ingenieur de Poche ; Tablettes Usuelles du Constructeuh. Regies

et Donnees pratiques par MM. Ch. Armengaud Jeune et Emile
Barrault. Paris.

This little volume is intended for the use of practical men, to whom it

affords a compact summary of formulae and constants classed in methodical

order. We have ourselves several works of this description, and we
need not attempt to prove their utility, for it must be self-evident, pro-

vided they can be relied on for accuracy Of this the name of M.
Armengaud, jeune, is in the present instance a sufficient guarantee. A
great deal of information is here condensed into a small space. The
work contains many tables of practical utility, and a great number of

formula? in various branches of science. We doubt not that this volume
is extensively used by the workmen of France, to whom it must be of

great assistance in their calculations.

CORRESPONDENCE.

EASSIE'S CURVE DELINEATOR.

The accompanying sketch represents a curve delineator, which I have

designed for tracing circles too large to be struck by trammels in the

drawing office, as railway radii, curvilinear roofs, &c.

By referring to the sketch, you will see that a is a tube, having fastened

on its end a circular disc, c, 4 inches diameter; into this tube slides another,

is, graduated for 3 inches in

length to an inch scale. On
the outer end of this tube is

placed a moveable disc, d,

fastened by the set screw,

f. Now, if the two discs

were of equal size, the lines

traced by the peripheries

when rolling on their edges

would be straight and paral-

lel, but when one is less

than the other, and conse-

quently travelling over less

space, the curves described

by the larger disc will be the

segment of a circle, the

radius of which is found by
taking the quotient derived from the division of the large disc by the

reduction in size between the two, and multiplying it by their distances

apart. Thus, when the disc at d is one-twelfth of an inch less than at b,

their distance apart being 6 inches, we have

—-— = 48 X 6 in. = 288 in. = 24 feet radius

;

l-12th

and when the tube, b, is pushed in till the discs are 3 inches apart, we

have

= 48x3 144 in. = 12 feet radius.
1-1 2th

the scale marked on the tube, B, giving the intermediate radii. To

make the instrument describe curves from 24 to 1 ft. 6 in. radius, 4 discs

are required, fitting on the end of tube b, of the following sizes:

3\h in. describes from 24 to 12 feet radius.

3f. „ ,, ,, 12 „ 6 i, »

of „ „ „ t> „ 3 u i:

3$ ,* ,, )» 3 „ 1£ ,, „

The curve is easily traced by holding either drawing pen or pencil to

the disc, c, as shown in the rough sketch sent you.

Gloucester, Sept. 1856. P. B. EASSIE.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

MEETING OF THE BRITISH ASSOCIATION, 1856.

We now give the following abridged report of the proceedings of the first section.

Section A.

—

Mathematical and Phvsical Science.

In this section the following papers were read:

—

"Report on Luminous Meteors," by Professor Powell. This was a continuation

of former reports, and extended from September 1853, to May 1856.
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"Report of a Committee to consider the formation of a Catalogue of Philosophi-

cal Memoirs." The great importance and increasing need of such a catalogue were

dwelt upon, and the best system of arrangement was considered. It was thought

that it should embrace the mathematical and physical sciences, but not natural

history, physiology, geology, mineralogy, or chemistry, since these would properly

form the subject-matter of distinct catalogues. The method of executing this

catalogue was then gone into. In estimating the number of memoirs which it

would contain, it was thought that, excluding America, about 125,000 papers

would be referred to.

"On Isothermal Lines," by Professor Henessy,

"Ou an Instrument for determining the Value of intermittent or alternating

Electric Currents for Telegraphic purposes," by Mr. Wildman Whitehouse. It

was shown that the effect of a weak electric current—say after it had traversed

100 miles of wire on an ordinary magnetic needle—was altogether inappreciable;

and even the effect of strong currents at short intermitted periods, caused the

needle so to vibrate as to render the observing of the arcs quite impossible; but

by transmitting a very feeble current, in such a way as to excite a powerful coil

and produce an electro-magnet by soft pieces of iron in the axes of the coils, it

was shown that, by a strongly-framed and accurately-constructed steel-yard, the

feeblest currents could actually be weighed and compared with even the most
powerful current transmitted through short distances. The exhibited apparatus

worked admirably, and, as it were, weighed the force of each current as transmitted

during ihe ordinary rapid working of the telegraph.
u On the Form of Lightning," by Mr. J. Nasmyth.
"On the Constancy of Solar Radiation," by Professor Piazzi Smyth.

"On a New Method of Treating the Doctrine of Parallel Lines," by Professor

Stevelly. From the days of Euclid to the present time, all geometricians admitted

that Euclid's twelfrh axiom was a property to be proved, and not an axiom to be

assumed as self-evident; but hitherto no satisfactory and sufficiently elementary

proof of it had been adduced. It was now proved, that by defining parallel lines

to be "when two lines in the same plane were both perpendicular to the same line,

they should be called parallel," all the properties of parallel lines, as proved by
Euclid, could be shown to belong to these by two supplementary propositions.

The second of these was, that the line joining any two points along parallel lines,

assumed at an equal distance from the line to which both are perpendicular, formed

right angles with each of the parallel lines. The author then went through the

series of geometrical proofs, and concluded with the proof of the twelfth axiom of

Euclid. The mathematicians present seemed to admit that the demonstration was
r-gnrous ; but doubts were expressed whether it would be suited to elementary

teaching, as the proof involved a conclusion to be proved by the method of limits.

"Provisional Report on the Progress of Theoretical Dynamics," by Mr. A.
Cayley.

"Supplementary Report on Atmospheric Currents at Liverpool," by Mr. F. A.
Osier.

"On the Eclipse of the Sun mentioned in the first book of Herodotus," by the

Rev. Dr. Hincks.

"On the Geometrical Type of Logarithms, and the Trigonometry of the Para-

bola," by Dr. Booth.

"On Fresnel's Formula?," by the Rev. Professor Powell.

Dr. R. Greene exhibited a working model of a machine, invented by him, for

polishing the Specula of Reflecting Telescopes. His object in constructing it was
to produce a machine at the cost of 60*. or 70s. which should be equally as effica-

cious for that purpose as a very complex machine invented by Mr. Lasse!, which has

produced the finest telescopes ever constructed. Having accurately attained this

object, the Doctor found that, by adding three or four more pulleys to the machine,

it was capable of moving the polisher over the speculum in an almost endless

variety of curves, so that the operator could choose any variety of figure he might

fancy to experiment with. A machine costing not more than 60s. or 70s. is

amply powerful for polishing a speculum of 12 or 14 inches in diameter, which it

will generally finish in from four to six hours. It consists of a vertical shaft

carrying a sliding crank, and an horizontal table or chuck attached to another

vertical shaft, but which, being supported by sliding collars, can have its axis

moved at pleasure to any distance out of the line of direction of the axis of the

crank. The table can be made to revolve from right to left, or the reverse, at

pleasure, and move at various velocities. All the journals move in boxwood col-

lars or boxes, which the Doctor finds after many years
1

trial to be superior to bell-

metal, as not heating, soiling the oil, or working loose, and recommends them for

general use in mounting every kind of machinery. He derived great advantage

from placing the centre of the speculum a little out of the centre of the revolving

table, thus making the eccentricity a variable quantity, being sometimes the sum
and at other times the difference of the two eccentricities of the table and of the

speculum on the table. Lastly, he recommended making the polisher of three

circular pieces of light wood joined together, one in the centre and the other two
at right angles to the centre-piece, in place of two pieces only as usually employed,

and which are liable to warp, while three pieces will never warp with any change
in the dryness or dampness of the atmosphere; and in place of forming the grooves

in the pitch, by indentation with the edge of a strip of thin wood, the Doctor
preferred fastening small squares of thin wood to the face of the polisher, and
covering them with the pitch, leaving about a quarter of an inch space between
the squares. Mr. Laasel, who was present, highly approved of the machine and
the Doctor's suggestions in using it; but Professor Stoney remarked that two of

the main points now brought forward had been already published. The motion
which is given to the spindle carrying the speculum in order to secure the requisite

motions without complex mechanism above, and the scoring up of the polisher so

that the pitch may have ample room to expand laterallv without getting into ridges,
No. 103,-Vol. IX.

were both parts of the Earl of Rosse's original invention, as published in the
Philosophical Transactions for 1840. Lord Rosse not only was the first to polish

large specula successfully by machinery, but, further, pointed out in the clearest

manner the principles which should be kept in view in contriving other machines
to effect the same result.

"On various Phenomena of Refraction through Semi-Lenses producing Anoma-
lies in the Illusion of Stereoscopic Images," by Mr. A. Claudet.

" On Photographs, Illustrating a New Process of introducing Clouds and Ar-
tistic Effect," by Mr. E. Vivian.

"Provisional Report on Observations with the Seismometer," by Mr. R. Mallet.

"On the Reasons for describing the Moon's Motion, as a Motion about her
Axis," by the Rev. Dr. Whewell.

" On Phenomena recently discovered in the Moon," by Mr. J. Symons.
"Models to Illustrate a New Method of Teaching Perspective," by Mr. H. R.

Twining.
" On an Instrument to Illustrate Poinsot's Theory of Rotation," by Mr. J. C.

Maxwell.

"On the Physical Structure of the Earth," by Professor Hennessy.

"On the Congruence n x = n -f- 1 (mod^),j? being a Whole Number," by
Mr. J. T. Graves.

" On a new form of Cast-iron Galvanic Battery," by Mr. W. Symons. This
consisted of a very simple wooden frame for holding the plates of zinc and of cast

iron, which were cast on the same pattern. In this frame he had two samples of

the mode of arranging the plates which might be adopted ; one, in which each zinc

plate had an iron plate on each side of it, as in Wollaston's battery : the plates

arranged in this form could be set at such distances by pieces of wood and a simple

binding screw, that each galvanic pair, as the three may be termed, can sit in the

cell of a Wol laston earthenware trough. In the other arrangement, one to act on
the principle of Grove's battery may be produced without the use of porous cells,

by placing the plates alternately, as described in the second volume of Walker and
Lardner's treatise on electricity in "Lardner's Cyclopaedia." This combination the

author affirmed to he cheap, convenient, and very energetic.

"Observations with the Aneroid Metallique and Thermometer during a tour

through Palestine, and along the shores of the Dead Sea," by Mr. H. Poole. The
author desired to draw attention to the aneroid metallique (a different instrument
from the vacuum aneroid), as affording an easy method of obtaining approximate
levellings of heights in unsurveyed countries. The rackwood being visible, a re-

adjustment can be easily made when required on ascending mountains. A table of

corrections for variations of temperature is required. The author then mentioned

some instances of measurement by this instrument which he had made, and which
he had reason to believe were very nearly accurate.

"Continuation of Meteorological Observations for 1825, at Huggate, Yorkshire,"

by the Rev. H, Rankin.

"On Negretti & Zambra's Patent Mercurial Minimum Thermometer," by Dr.
Lee.

Some highly interesting Meteorological Tables on the Climate of Torquay and
South Devon, contrasted with those from other places in the Reports of the Regis-

trar-General, were communicated by Mr. E. Vivian.

"On an Instrument for Observing Vertical Currents in the Atmosphere," by
Professor Hennessy.

" On a remarkable Hail Storm in North Staffordshire, with some casts of the

Hailstones," by Mr, R. Garner.
" On a Model of a Self- Registering Anemometer, designed and constructed by

Mr. R. Beckley of Kew Observatory," described by Mr. Welsh.

Dr. Robinson's method of measuring the velocity of the wind by the rotation of

a system of hemispherical cups was adopted, the direction being indicated by a

double wheel-fan like the directing vane at the back of a windmill. A stout tubu-

lar support carries the whole of the external part of the instrument, including the

measurer of velocity, the direction vane, and a rainguage. This support is so made
that it can be easily adapted to the roof of any building upon which it may be

necessary to mount it, All the rotatory parts of the anemometer run upon antifriction

balls. The shaft of the apparatus for measuring the movement of the wind, by

means of a diminishing train of wheels, is made to turn a cylinder, upon which is

wrapped a sheet of paper of the kind used for metallic memorandum books, this

paper having the property of receiving a trace from a style of brass. The sheet of

paper is divided into two sections, upon one of which is recorded the motion of the

wind, and upon the other the direction, As the cylinder is being turned by the

action of the wind, a clock carries a pencil along the cylinder at a uniform rate of

12 inches in the 24 hours. To the lower end of the direction shaft is attached a

spiral of such a figure that equal angles correspond to equal increments of radius

;

the edge of this spiral consists of a thin slip of brass, which touches the paper and

records the direction of the wind on a rectilinear scale. When the sheet of paper

is unwrapped from the cylinder after 24 hours, the motion of the wind and the

direction are both found projected in rectangular co-ordinates. In order to judge

of the true direction of the wind when in a ship moving swiftly at sea, the follow-

ing method was suggested as effectual :—By means of a portable Robinson's ane-

mometer, provided with a means of observing the total number of turns made by

the rotating part in any given time, observe the apparent velocity of the wind, and

record it in knots per hour. By an anemoscope of any kind register the apparent

direction of the wind. From the log-book take the rate and direction of the ship's

motion. On a slate or other similar surface scratch a permanent compass circle.

Set off from the centre of the circle, or the radius of the direction of the ship's

head, by any convenient scale, the number of knots per hour the ship is going

—

from this point draw a pencil line parallel to the direction of the wind as

observed by the anemoscope (i. e., the apparent direction to which the wind is
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going)—set off on this line the number of knots per hour, as sh«vn by the anemo-

meter—draw a line from the centre of the circle to this last point. The length

of this line, by the scale adopted, gives the true velocity of the wind, and its direc-

tion (carried backwards) shows the point from which the wind is coming. A
parallel ruler divided on the edge is all that is required besides the slate. It would

be easy enough to contrive some mechanism to save the trouble of drawing lines,

but it would not, I believe, be any real simplification, and would increase tlie

expense. The train of indicating wheels might be so arranged that they at once

indicate knots per hour without reference to tables, and can be readily set to zero

for a fresh observation."

" Instructions for the Graduation of Boiling-Point Thermometers intended for

the Measurement of Heights," by Mr. Welsh.
" On a Thermometer for Measuring Fluctuations of Temperature," by B. Stewart,

communicated and described by Mr. Welsh.
" On Barometrical and Thermometrical Observations at Scarborough," by Cap-

tain Woodall.

"On the Balaklava Tempest, and the Mode of Interpreting Barometrical Fluc-

tuations," by Mr. T. Dobson.
" On the Causes of Great Inundations," by Mr. T. Dobson.
11 On a new Method of making Maximum Self-Registering Thermometers," by

Professor Phillips.

" On a Meteor seen at Cheltenham on Friday, August 8," by the Rev. C. Prit-

chard.

" On the Law of Electrical and Magnetic Force," by Sir W. S. Harris.

"On the Tides of Nova Scotia," oy Professor Chevallier.

"On Dellman's method of Observing Atmospheric Electrity," by Professor W.
Thomson.

" On some Dichromatic Phenomena among Solutions, and the means of repre-

senting them," by Dr. Gladstone.
" The Law of the Squares— is it applicable or not to the transmission of Signals

in Submarine Circuits?" by Mr. Wildman Whitehouse. The object of this paper

was mainly to controvert the propositions of a paper read by Prof. \V. Thomson at

Glasgow last year, in winch it was stated that a wire of six times the length of the

V;irna and Balaklava wire, if of the same lateral dimensions, would give thirty-six

times the retardation, and thirty-six times the slowness of action. "If the distinct-

ness of utterance and rapidity of action practicable with the Varna and Balaklava

wire are only such as not to be inconvenient, it would be necessary to have a wire of

six times the diameter—or better, thirty-six wires of the same dimensions, or a

larger number of small wires twisted together, under a gutta-percha covering—to

give tolerably convenient action by a submarine cable of six times the length."

The author then stated that circumstances had enabled him to make very recently

a long series of experiments upon this point, the results of which he proposed to lay

before the section: adding, that an opportunity still existed for repeating these

experiments upon a portion of cable to which he could obtain access, and that he

was ready to show them before a committee of the section in London, if the impor-

tant nature of the subject should seem to render such a course desirable. Although

the subject of submarine telegraphy had many points of the highest importance

requiring investigation, and to the consideration of which he had been devoting

himself recently, Mr. Whitehouse proposed to confine his remarks on this occasion

to the one point indicated in the title, inasmuch as the decision of that one, either

favourably or otherwise, would have, on the one hand, the effect of putting a very

narrow limit to our progress in telegraphy, or, on the other, of leaving it the most
ample scope. He drew a distinction between the mere transmission of a current

across the Atlantic (the possibility of which he supposed everybody must admit)

and the effectual working of a telegraph at a speed sufficient for " commercial suc-

cess;" and we gathered from his remarks, that there were those ready to embark
in the undertaking as soon as the possibility of " commercial success " was demon-
strated. The author then gave a description of the apparatus employed in his

researches, of the manner in which the experiments were conducted, and, lastly, of

the results obtained. The wires upon which the experiments were made were

copper, of No. 16 guage, very perfectly insulated with gutta-percha—spun into two

cables containing three wires of equal length (83 miles) covered with iron wires,

and coiled in a large tank in full contact with moist earth, but not submerged.

The two cables were subsequently joined together, making a length of 166 miles of

cable containing three wires. In addition to this, in some of the latest experiments

he had also the advantage of another length of cable, giving, with the above, an
aggregate of 1,020 miles. The instruments, cne of which was exhibited, seemed
to be of great delicacy, capable of the utmost nicety of adjustment, and particularly

free from sources of error. The records were all made automatically, by electro-

chemical decomposition, on chemically-prepared paper. The observations of different

distances recorded themselves upon the same slip of paper,—thus 083 and 249
miles were imprinted upon one paper, 0'83, 498 miles upon another slip, 0"249,

498 upon another, and 0"535, 1,020 upon another. Thus, by the juxtaposition of

the several simultaneous records on each slip, as well as by the comparison of one
slip with another, the author has been enabled to show most convincingly that the
law of the squares is not the law which governs the transmission of signals in sub-
marine circuits. Mr. Whitehouse showed next, by reference to published experi-

ments of Faraday's and Wheatstone's {Philosophical Magazine,, July, 1S55), that

the effect of the iron covering with which the cable was surrounded was, electrically

speaking, identical with that which would have resulted from submerging the wire,

and that the results of the experiments could not on that point be deemed otherwise

than reliable. The author next addressed himself to the objections raised against

conclusions drawn from experiments in l
' multiple " cables. Faraday had experi-

mented, he said, upon wires laid in close juxtaposition, and with reliable results

;

but an appeal was made to direct experiment, and the amount of induction from

wire to wire was weighed, and proved to be as one to ten thousand, and it was found
impossible to vary the amount of retardation by any variation in the arrangement
of the wires. Testimony, also, on this point was not wanting. The director of

the Black Sea telegraph, Lieut.-Col. Biddulph, was in England, and present at

many of the experiments. He confirmed our author's view, adding " that there

was quite as much induction and embarrassment of instruments in this cable as he
had met within the Black Sea line." The author considers it, therefore, proved
" that experiments upon such a cable, fairly and cautiously conducted, may be

regarded as real practical tests, and the results obtained as a fair sample of what
will ultimately be found to hold good practically in lines laid out in extenso. At
the head of each column in the annexed table is stated the number of observations

upon which the result given was computed,—every observation being rejected on
which there could fall a suspicion of carelessness, inaccuracy, or uncertainty as

to the precise conditions; and, on the other hand, every one which was retained

being carefully measured to the hundredth part of a second. This table is subject

to correction for variation in the state of the battery employed, just as the baro-

metrical observations are subject to correction for temperature. Of this variation

as a source of error I am quite aware, but I am not yet in possession of facts enough
to supply me with the exact amount of correction required; I prefer, therefore, to

let the results stand without correction.

Amount of Retardation observed at various Distances. Volatile Current,

stated in parts of a Second.

Time

Mean of 550
observations.

Mean of 110
observations.

Mean of 1S40
observations.

Mean of 1960
observations.

Mean of 120 simultane-
ous observations.

183 miles

•08

1G6 miles

•14

249 miles.

36
498 miles

•79

535 miles 100 miles

•74 1-41

—Now it needs no long examination of this table to find that we have the retar-

dation following an increasing ratio,—that increase being very little beyond the

simple arithmetical ratio. I am quite prepared to admit the possibility of an

amount of error having crept into these figures, in spite of my precautions; in-

deed, I have on that account been anxious to multiply observations in order to

obtain most trustworthy results. But I cannot admit the possibility of error

having accumulated to such an extent as to entirely overlay and conceal the

operation of the law of the .squares, if in reality that law had any bearing on the

results. Taking 83 miles as our unit of distance, we have a series of 1,2, 3, 6,

and 12. Taking 166 miles as our unit, we have then a series of 1, 3, and 6.

Taking 249 miles, we have still a series of 1, 2, and 4, in very long distances.

Yet even under these circumstances, and with these facilities, I cannot find a

trace of the operation of that law." The author then examined the evidence of

the law of the squares, as shown by the value of a current taken in submarine

or subterranean wires at different distances from the generator thereof, which he

showed were strongly corroborative of the previous results. He next examined

the question of the size of the conducting wire; and he had the opportunity of

testing the application of the law, as enunciated by Prof. Thomson last year. The
results, far trom confirming the law, are strikingly opposed to it. The fact of

trebling the size of the conductor, augmented the amount of retardation to nearly

double that observed in the single wire. The author, however, looked for the

experimentum crucis in the limit to the rapidity and distinctness of utterance

attainable in the relative distances of 500 and 1,020 miles. 350 and 270 were

the actual number of distinct signals recorded in equal times through these two

lengths respectively. These figures have no relation to the squares of the distance.

" Now, if the law of the squares be held to be good in its application to submarine

circuits, and if the deductions as to the necessary size of the wire, based upon that

law, can be proved to be valid also, we are driven to the inevitable conclusion, that

submarine cables of certain length to be successful must be constructed in accord-

ance with these principles. And what does this involve ? In the case of the

transatlantic line, whose estimated length will be no less than 2,500 miles, it would

necessitate the use, for a single conductor only, of a cable so large and ponderous,

as that probably no ship except Mr. Scott Russell's leviathan could carry it,—so

unwieldy in the manufacture, that its perfect insulation would be a matter almost

of practical impossibility,— and so expensive, from the amount of materials em-

ployed, and the very laborious and critical nature of the processes required in

making and laying it out, that the thing would be abandoned as being practically

and commercially impossible. If, on the other hand, the law of the squares be

proved to be inapplicable to the transmission of signals by submarine wires,

whether with reference to the amount of retardation observable in them, the

rapidity of utterance to be obtained, or the size of conductor required for the pur-

pose, then we may shortly expect to see a cable not much exceeding one ton per

mile, containing three, four, or five conductors, stretched from shore to shore, and

uniting us to our transatlantic brethren, at an expense of less than one-fourth that

of the large one above mentioned, able to carry four or five times the number of

messages, and therefore yielding about twenty times as much return in proportion

to the outlay. And what, I may be asked, is the general conclusion to be drawn

as the result of this investigation of the law of the squares applied to submarine

circuits? In all honesty, I am bound to answer, that I believe nature knows no

such application of that law : and I can only regard it as a fiction of the schools,

a forced and violent adaptation of a principle in physics, good and true under

other circumstances, but misapplied here."

Mr. Whitehouse, with reference to his paper read on a previous day, said that it

was for the purpose of determining the force of either intermitting or alternating cur-

rents, whose duration was not sufficient to admit of the needle assuming a position
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of rest, that he proposed the use of the magneto-electrometer—an instrument ren-

dering available the force of magnetic attraction iastead of the deflection of the

needle—as a means of measuring the amount of current circulating. This force

was, he said, umil we approach the point of magnetic saturation of the iron,

strictly proportioned to the energy of the current under examination. The num-
ber of grains thus lifted on the arm of the lever, the author proposes to call the

practical M value " of the current for telegraphic purposes. The most striking

features of this instrument are—1st, The facility of determining the value of

currents which do not admit of being tried by the galvanometer; 2nd, The very

great range which this instrument has (viz., from unity up to half a million), as

well as the definiteuess and accuracy of the results, even the extremes of the regis-

ter being strictly comparable with each other; 3rd, Unlike the degrees upon the

galvanometer, these grains of force are units of real "value" and of practical

utility, as was shown by a telegraphic instrument in circuit being worked per-

fectly by a current of four grains.

** On the Theory of Compound Colours with reference to mixtures of blue and

yellow lizht," by Mr. J. C. Maxwell.

"On the unequal Sensibilitv of the Foramen Centrale to Light of different colours,"

by Mr. J. C. Maxwell.
" On a Method of Drawing the Theoretical Forms of Faraday's Lines of Force

without calculation," by Mr. J. C. Maxwell.
" On the Polyhedron of Forces," by Mr. J. T. Graves.

If any number of forces, represented in number and magnitude by the faces of a

polyhedron, and in direction perpendicular to those faces, act upon a point, they

will keep it in equilibrium. The above is the proposition which is called by the

writer " the Polyhedron of Forces." It has probably occurred to many that the

well-known geometrical representation in magnitude and direction of a system of

balanced forces, acting upon a point by the sides of a closed polygon, is so simple

and complete that nothing needs to be noticed beyoDd the polygon of forces. What
is commonly called the parallelopipedon of forces—which is the elementary theorem

in solid space analogous to the parallelogram of forces—represents by the diagonal

of a parallelopipedon the resultant force, which balances the three forces represented

by the aretes; but there the separate forces are represented by lines. The writer

was led more than ten years ago to the representation :of forces by areas in

making researches respecting complex numbers with a new imaginary symbol.
" On a New Theorem in Combinations and a Particular Class of Congruences," by

•he Rev. H. 11 Jeffery.

"On a Collimator for completing the Adjustments of Reflecting Telescopes," by

Professor Sioney. The apparatus described was intended to render large reflect-

ing telescopes as perfect in their optical arrangements as refractors. In general

appearance the new collimator resembles the telescopes made use of by engineers
;

it differs only so far that provision must be made for illuminating the wires, and

that the large achromatic lens should have a focal length, f, determined by the

equation

I — I _I
f~~d 5

where F is the focal length of the telesccpe to be adjusted, and d is the distance

from the centre of the achromatic lens to the cross wires. If this instrument be

placed in the usual position of the eye-pieces and the cross wires illuminated, they

and the image of them which will be formed may be viewed through its eye-piece,

and if the intersection be brought into coincidence by the adjustment of the mirrors,

the line from the intersection of the cross wires to the centre of the large lens of

the collimator will be the optic axis of the telescope ; i. e., this ray, after reflection

from the small mirror, will, if produced backwards, pass through the centre of cur-

vature of the large mirror. A slight addition to the arrangement would insure that

this axis should also pass approximately through the vertex of the large mirror
;

I ut it was supposed that, so far as the optical performance of the telescope is con-

cerned, this would be found a needless refinement if the collimator be employed

onlv to complete adjustments already approximately made by the usual methods,

and if the small mirror be properly supported. The experiments which had been

made showed that it was of much importance that the support of the small mirror

yhould be very stiff, and that the small mirror should be counterpoised at the end

of it. The small mirror is usually supported by a single arm placed edgewise, in

order that it may intercept but little light ; a second bar, also placed edgewise, and

forming a small angle with the first, had been found capable of making the arrange-

ment capable of resisting flexure and vibration in a surprising degree, and, as the

angle may be reduced so far that both bars can be attached to a slide carrying the

eve-piecfs, it is also more convenient than the steadying wire which has been

sometimes employed. The facility and accuracy offered by the use of this collimator

are such, that it was suggested that in some instances it might be desirable to

make arrangements f<>r adjusting the telescope after every considerable change of

altitude. If the collimator were to be thus frequently employed, a beautiful con-

trivance made use of by Lord R<jsse might, with much advantage, be adapted to it,

by mounting it and one or two of the eye-pieces in a slide, so that any one of them

could, in a moment, be brought opposite to the cone of rays. A slide moving on

a cei.tre was recommended. S nee the tilt of the large mirror will thus become of

less importance, we may henceforth admit for its support arrangements which

introduce more tilt than those at present in use,—and thus the solution of what

now remains as perhaps the most difficult problem of large reflecting telescopes

may be much facilitated.

MONTHLY NOTES.

The Oldham Lyceum.—We have already told our readers* how energeti-

cally the industrious town of Oldham has acted in getting up a grand public

educational institution, under the title of a Lyceum, by the aid of an Industrial

Exhibition. The project has now been realised, and the Oldham Lyceum is open
for public use. The exhibition was eminently successful—100,000 visitors having
passed through it—giving to the Lyceum fund a clear sum of more than £2000.
To this sum was added £1800 more, obtained by a direct appeal to the pecuniary

sympathies of the public. "With this fund the Lyceum has been built, and within

the last few days it has been formally opened for use, the cost having somewhat
exceeded £5000. The building is an exceedingly handsome erection of stone, in

the Italian style of architecture, in two stories, with underground rooms for schools,

and attics for class-rooms, above which is an observatory, commanding an exten-

sive range of the country. The two principal stories contain an exceedingly fine

news-room and lecture-hall ; besides club, board, and other rooms. The actual

matter of the ceremony of opening was undertaken by Mr. James Piatt, the presi-

dent, to whom the undertaking is under the weightiest obligations for the handsome
way in which he has placed both his purse and his advice at the disposal of the

other promoters. Taking the door-steps of the as yet closed building as his ora-

torical platform, Mr. Piatt gave a pithy history of the birth and progress of the

undertaking ; ending by proposing that there should be an annual public examina-
tion, and offering on his own account a prize of a silver medal and live guineas, to

be competed for by mathematicians. The doors were then opened, and the assem-
bled multitude flocked in to complete the practical inauguration of the institution.

Lord Stanley at Oldham.— At the opening of the Oldham Lyceum, Lord
Stanley made the following very sensible observations on the subject of education,

a matter so greatly misunderstood and mistreated amongst us. The leading point

of these remarks was long ago propounded by the French philosopher Comte, ex-
tracts from whose admirable work were translated for our pages seven years back.

In the name of uneducated and miseducated millions, we beg to thank Lord Stanley

very cordially for thus bringing these weighty truths before the public of Britain.

" It seems to me that the foundation of a complete and rational education lies hi the

knowledge of natural laws, as deduced from recorded facts ; a knowledge, first, ot

those laws by which the inorganic world is governed—as those which regulate

astronomical, geological, and chemical phenomena ; next, of those laws which con-

trol organized existences—a branch which includes physiology in all its departments

;

lastly, a knowledge of that which, for want of a more recognised term, I must call

sociology, embracing the investigation of social problems, and enabling us to trace

the paths along which human action has moved in all countries and ages. I cannot

go far into these topics here, or else I think I could show that the order which I

have named, from the study of the simplest structure—inorganic matter—up to

that of the highest and most complex—the human mind— is no arbitrary progress,

but one which nature herself dictates and directs. I may be asked what man,
unless solely and professedly a philosopher, can find leisure for such inquiries? I

reply, it is not necessary to be an astronomer, a geologist, a chemist, a physiologist,

in order to learn what have been the principal results of human thought in those

departments, or what is their interconnection one with another. The slow progress

of discovery affords no measure of the time required to appreciate the results of

discovery. It takes ages to make the road which, when made, may be travelled over

in a few years. If interrogated as to the use of such investigations, I would point

out that the two great questions which an intelligent mind on beginning to reflect

naturally puts are these, " What am I ?" and " What is this universe around me ?"

To give an answer, however partial and incomplete, to these queries, has been the

effort of the human intellect during more than 3,000 years, and may be for 3,000
more. No man is so dull that they do not interest ; none ever has been or ever

can be so acute that they do not perplex and baffle him. In comparison with such

reflections, to talk of what we call the practical applications of science is indeed

descending low; yet these applications—never the first object, often not in any
degree the object of the philosopher—have doubled the wealth and power of Eng-
land, and incalculably lessened the pressure of human suffering from material causes.

In concluding on this head, I would observe that in England we need to study

man's works less, and nature more ; and even where we apply ourselves to investi-

gate the vast course of human action, we are in the habit of ascribing too much
importance to an almost mechanical recollection of facts, and too little to the

establishment of those generalizations which give past facts almost their sole

importance for us. I do not wish to speak in the language of accusation, or of

complaint; yet it does seem strange that a man may leave either of the great uni-

versities, after a school and college training which together have extended over ten

years, an accomplished classic, an able mathematician, yet wholly unacquainted

with external nature, ignorant of the principle upon which a common steam-engine

is constructed, ignorant even of the mechanism which he carries about with him in

his own body, and utterly unversed in the first principles of the law of the land

under which he lives."

Wilson's Folding Machine for Woven Fabrics.—Mr. Robert Wilson
of Glasgow has recently devised an improved self-acting machine for folding pieces

of woven fabrics or of any material in the form of a long web, and the apparatus

comprehends various novel contrivances whereby greater accuracy in the fold is

obtained ; and amongst other advantages the machine is rendered capable of folding

goods for the purpose of being hot pressed, the pasteboards used in this operation

being inserted within the folds of the goods whilst the folding action is proceeding^

Pages 20 and 116, Vol. VII., P. M. Journal.
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According to one modification of the apparatus, the fabric to be folded is passed

between a pair of nipping rollers carried upon a frame, which is made to traverse

back and forwards over a horizontal surface or table. The traversing frame is

made to go beyond the point corresponding to the width of the fold, and when
it is at the end of its traverse, two blades, one at each side of the fabric, are made
to approach each other or enter in immediately over the fabric, and then to de-

scend upon it and hold it down. The traversing frame nest returns, and lays the

fabric over the blades so as to form the fold, the nipping rollers being slightly

raised to carry them clear over the blades. After having passed over the blades,

the rollers descend and exert a smoothing action on the fabric whilst proceeding to

the opposite end of their traverse. In the meantime tiie side blades already men-
tioned are withdrawn, and a cross bar descends upon the last fold and presses it

down, to prevent its being drawn away by the action of the traversing carriage in

making the opposite succeeding fold. If the fabric which is being folded is to be

hotpressed, the pasteboards can be introduced with facility between each alternate,

or between every traverse of the frame, as may be desired. According to another

modification of folding apparatus, and which is intended for use where great

accuracy is not required, and where no pressing or smoothing action is necessary,

but which is recommendable for its extreme simplicity, the goods are caught at

equal intervals at the selvedges by self-acting finders on the ends of arms which

are made to reciprocate back and forwards through a half revolution, more or less,

on an axis at right angles to the line of the fabric. There are two pairs of arms,

each placed diametrical!}* opposite to the other, the whole forming an oscillating

frame, upon which the fabric is held until the whole piece is folded upon it. The
fingers for catching the selvedges of the goods are contrived so that each fold, as

it is made, shall be held down upon the previous fold by a secondary finger,

whilst the finger which first caught it opens to catch a succeeding fold. Or, in-

stead of this plan, a single bar or pair of arms may be arranged to oscillate on a

vertical axis, being fitted at each end with self-acting fingers for taking the goods

from between a pair of vertical guide rollers. The goods may be guided at a

uniform height through the rollers by h..nd, or by any suitable contrivance.

Marine Memoranda: Progress of Screw Propulsion—A company
called the Australian Auxiliary Steam Clipper Company has been formed, with a

capital of £250,000 in £25 shares, to establish a direct communication with Mel-
bourne. They have already purchased three vessels—one of 1,470 tons and 100-
horse power; one of 1,170 tons, 80-horse power; and one of 1,400 tons, 60-horse

power. The first will leave London on the 10th of November, touching at Ply-
mouth for passengers. The directors assert, that although their vessels will only

cost half the amount of those latly employed on the route, and will consume only

a ninth part of the fuel, they will carry thrice as much cargo, and make the pas-

sage in the same, if not in less, time.

Now that the war is over, the mail packet service is again getting into its

organized form, and there will shortly be at work 150 English mail steamers, of

an aggregate tonnage of 100,000 tons, costing our government a million and a

half of money.

Some years ago the chief aim in building steam-ships was to attain speed; but
now the desideratum in steam-ship building has been to combine great speed and
capacity for cargo with diminished working expenses. The most important era in

the history of steam navigation is most undoubtedly the introduction of the screw
propeller. Not long ago, when the Peninsular Company built their first screw
steamer, the government hesitated to accept it as a mail packet. Now one-half the

large fleet of that company consists of screw steamers, and a short time since, out
of forty large mail packets in the Southampton docks, upwards of twenty of them
were screws. By the improvements in the build and machinery of these steamers
they have attained enormous speed, and afford immense capacitv for cargo, with
comparatively small expenditure of fuel. What will ultimately be the sustained

and working speed of steam-packets ? In the early government mail steam-
packet contracts, nine miles an hour was the stipulated speed. It was afterwards

increased to ten miles, and latterly to nearly twelve miles an hour. The Persia,

however, on her recent celebrated quick voyage from New York to Liverpool,

must have averaged thirteen miles an hour for 216 successive hours. This may
be considered, then, as the standard at present of a sustained profitable speed for

ocean steam-ships.

The European and Australian Royal Mail Company, with its enlarged capital

of £500,000, held a meeting during the past week at Glasgow, when the ultimate
state of the concern was stated as follows :—

-

Two Steamers, " European," 2,,'iSO tons, and " Columbian,"
2,300 tons £130,000

One Steamer, "Oneida," 2,320 tons, 60,000
One Steamer, arranging for with Messrs. J. & (5. Thomson, of

2.8G0 tons, builder's measurement, and 050 horse power,
Clyde measurement, S6,750

One Steamer, arranging for with Messrs. Scott & Co., of 2,320
tons, 500 horse power, Clyde measurement, 70,000

One Steamer, arranging with Messrs. Lawrence Hill & Co., of
2,320 tons, 500 horse power, Clyde measurement, 70,000

One Steamer, for Service between Malta and Marseilles, say 25,000
Expense of refitting three Steamers, 20,000
Expense of furnishing three new Steamers, say 10JOOO
Six Barges for coaling at Aden 6,000

£477,750
If a fifth Steamer is built for outside Service, 70,000

Supposed amount, £547,750

The contract is for five years, at £185,000 per annum, and the continuous
monthly service between Sydney and England is to commence in January next.
The outward passage from Suez to Melbourne is to be performed in 39 days, and
the homeward in 35, under penalties of £50 for a delay of one day, £100
for two days, and a progressive increase of £50 for every additional day, such
penalties, however, being limited iu the aggregate to the amount of subsidy
applicable to the individual voyage.

Henderson's Regulator Valve for Supplying Water Closets.—>
The object of this contrivance, which is shown in the accompanying engraving as
fitted to the valvular mechanism of a water closet, is to regulate the supply of

water so that it may be continued for a longer or shorter period after the weighted
lever is let go. The stopcock for supplying the water is connected by a weighted
lever, A, and spindle, B, with the regulator, which consists of a hollow flexible and

air-tight ball or bag, c, of india-rubber or other suitable material. This flexible

chamber is disposed in a cup, so as to give it a good fair bearing below, a loose

cover being fitted upon the cup to protect the bag. The valve spindle, B, con-

necting the apparatus with the supply valve movement, works through a guide eye

in the cover, and has its lower end connected to the top of the flexible chamber in

such a manner, that when the closet has been used, the we'ghted lever on the

supply valve spindle, which is connected in the ordinary way to the handle, tends

to press down the spindle and compress the chamber. An aperture is formed in

the lower side of the flexible chamber, and put in communication with a passage

leading from the bottom of the supporting cup of the chamber; a pipe from this

passage has upon it a stopcock, D, ir small air-regulating valve, so that the air

discharged from the flexible chamber can be regulated with the greatest nicety.

When the Wider closet is standing unused, the flexible chamber is nearly emptied

of atmospheric air, being compressed to its smallest dimensions by the pressure

upon the chamber, resulting from the action of the weighted lever upon the spindle.

When the water closet has been used and the ordinary handle has been drawn for

the supply of the cleansing water, the withdrawal of the spindle's pressure

allows the atmospheric air to enter the flexible chamber and distend it; then, when
the supply handle is returned to its normal position, the exlernal pressure comes
again upon the chamber, which thus gradually collapses as the air in it flows off

from the stopcock beneath. Thus, by setting this stopcock more or less open, the

water supply valve, which is only closed when the flexible chamber is compressed,

will be shut off at a correspondingly earlier or later period. With this arrange-

ment, the supply of cleansing water may be taken directly from the street service

mains, as no reservoir whatever is needed. The inventor of this arrangement is

Mr. Henry Henderson, of Sauchiehall Street, Glasgow.
Cast Iron Beams and Girders.—What is the best form for cast iron beams

and girders, so that the minimum of weight may he combined with the maximum
of strength ? This problem has been undergoing investigation in France at the

hands of a civil engineer named Guettier, who instituted a series of trials at the

Marquise Iron Works, on four models cast in sand, exactly in the same manner as

large girders are cast. The metal employed was composed of a mixture of Calder

iron, 150 parts; Marquise pig-iron (No. 1), 250 parts; bruken castings, 250 parts;

ordinary pig iron, 350 parts. A bar of this mixture, presenting a cross section of

an inch-and-a-half square, was supported on two knife edges placed 6^ inches

apart, and was broken by the weight of a ball weighing 26-944 lbs. falling 2uJ
inches and 24 J inches. M. Guettier made also a variety of experiments to test the

sustaining force of cast-iron girders, from which he has been able to form a series

of tables. In the first, which included all the ordinary known forms of beams, and

which was based upon experiments intended to determine the influence of shape

upon resistance, it was found that those in which the greater portion of metal was

the furthest distance from the centre of the cross section of the beam, offered the

greatest amount of resistance ; that among hollow beams, those of which the sec-

tional opening was oval or circular, resisted better than square hollowed ones. M
Guettier stated that a triangular beam offered one of the most favourable configura-

tions for resistance when placed so as to rest upon the apex of the angle ; in practice

this is not so, for it can be shown that a triangular beam resting on its edge is

found to offer one-third less resistance than one resting on its base. Hollow girders

are stated to be much stronger than solid ones ; hut the difficulty in casting them,

to keep the core in the centre so as to obtain an equal thickness of metal on all

sides, is a great obstacle to their employment. The last iu this series was a

T-shaped beam to which a slight curve was given, and which was found to resist

shocks better than a straight beam, but not so well a suspended weight. The
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second series of experiments were made on T-shaped girders of different proportions,

whence it was concluded, that making the stem of increasing thickness does not

produce any effect upon the powers of resistance ; that the beam is strengthened

if the stem is made thick in. the centre and tapering towards the top and bottom;

this may, however, cause the beam to come from the mould awry, and it is there-

fore preferable to thicken the ends or sole plates ; that diminishing the depth

diminishes the powers of resistance; that angle pieces augment the resistance if

not placed too near the centre of the cross section. It is further added, that a

beam 13 feet loDg should have the stem and ends seven-eighths of an inch thick,

and that the thickness should be increased two-eighths for every additional 39
inches iu length ; moreover, that the beams should have neither ornaments nor rods

attached; the planes should join; and that in case of the top and bottom sole plates

being of equal dimensions, their proportion should be as 1 to 4*5, while Mr. Hodg-
kinson states that the proportion should be as 1 to 5. or 6*5.

Copper, Zinc, Tin, and Lead.—Copper.—The total quantity of copper im-

ported during the year ending December 31, IS55, was as follows:— Ore, 58,0S9

tons; regulus, 8510 tons; unwrought, in bricks and pigs, rose copper, and all

cast copper, 3624 tons ; old, fit only for re-manufacture, including all yellow metal

sheathing, 1168 tons; part wrought, viz., bars, rods, or ingots, hammered or

raised, 4419 tons ; plates and coin, 269 tons ; copper manufactures and copper

plates engraved, 513 tons. The largest ports of import are Swansea and Liverpool,

there being imported into Swansea 35,761 tons of ore; and into Liverpool, 17,141

tons. Spain, South Australia, Cuba, the United States of America, Chili, and

Bolivia, are the largest sources for the supply of ore. The total export of British

copper during the same period was 16,658 tons, consisting mainly of sheets, nails,

&c, including mixed or yellow metal. The esport of foreign copper was extremely

trifling. The exports of British copper during the year were principally to France,

the British territories in the East Indies, and the United States of America. The
total export of British copper from London was 6893 tons. The total export of

British copper from Liverpool, exclusive of ore, was 5461 tons. The duty on

copper ore having been repealed on the 4th of Jnne, 1853, the quantities admitted

to consumption during the period comprehended in the return are identical with

the quantities imported, as shown.

Tin.—The total import of tin into the United Kingdom in the year ended 31st

December, 1855, was 1612 tons, principally from Singapore, China, East Indies,

and Holland; while the total export of British 'in during the same period was

1347 tons, and of foreign tin 280 tons. The main export of British tin appears

to have been to Turkey and France.

Zinc.—The total import of zinc and zinc ore into the United Kingdom for the

year ending 31st December, 1S55, was, of zinc or spelter, 17,852 tons; and of

oxide of zinc, 236 tons. The main supply was imported from Prussia, the Hanseatic

Towns, and Belgium. Of zinc and zinc ore exported from the United Kingdom,

the total amount was, zinc or spelter, British, 2516 tons; foreign, 2636 tons ; the

largest export being to the East Indies.

Lead,—The quantities of lead and lead ore imported into the United Kingdom
in the three years ended 31st December, 1855, were:

—

Lead, Pig and Sheet. Lead Ore.

T0H3.

1853 17,564
1854 11,858

1855 7,246

TOXS.

733
1,156

742

Newcastle, London, and Liverpool are the ports to which the main supply is

brought, Spain .^ending us upwards of r.ine-tenths of the whole quantity imported.

The exports of lead and lead ore during the same periods were :

—

BRITISH LEAD AND LEAD ORE. FOREIGN LEAD.
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Tons. Tons. Tons. Tons. Tons. Tons. Cwfc Tons. Tons.
1853 488 14,035 1307 316 1025 1528 2 1438
18.54 104 17,857 1748 373 1102 1814 190 5

1855 504 20,466 1681 230 1781 3008 ... 97

In 1853, Russia took of us 2818 tons of pig and rolled lead ; France, 1105 tons;

and the United States of America, 5794 tons. In 185 i, our principal exports of

pig and rolled lead were, to France, 1431 tons; China, 1926 tons; Australia,

2803 tons; and the United States of America, 5558 tons. In 1854, France took

4359 tons ; China, 1993 tons ; Australia, 1078 tons ; and the United States of

America. 9246 tons.

—

Parliamentary Return.

C.vst leoa Lighthouse for the Bahama Islands.—Messrs. Grissell,

of the Regent's Canal Iron Works, lloxton, have just completed a large work of

the lighthouse kind, wholly in cast iron. It is intended for erection upon a dan-
gerous rock close to the Bahama Group in the AVeot Indies. The height of the

tower, exclusive of a large revolving lantern, 15 feet high, which surmounts it, is

124 feet; its diameter is 25 feet at the base and 14 feet at the top; the total

weight of metal used in its construction is about 300 tons, and the cost of the whole
w.,rk is estimated at from £7,000 to £8,000. This is exclusive of the expense of

conveying it to its destination and of its erection there. The whole building is

divided into seven floors or compartments, each 1 6 feet in height. The first, which
is about 24 feet from the basement, and readied by an exterior iron stair of the

same height from the ground, is fitted up as a kitchen ; the second, including also

a series of commodious fixtures, will he used as a sitting-room
; the third, as a

bed-room ; and the remaining stories upwards are to be devoted to purposes con-
nected with the main object of the structure—as a beacon to mariners navigating a
perilous gulf in the Atlantic. A metal shaft, two feet in diameter, runs up the
centre of the building, from its foundation to its summit, and from this, at intervals

of 16 feet, strong iron girders radiate to the circumference, and, resting on the
framework, there equally ponderous and durable, serve to support the floor of each
of the different chambers, and to knit together the exterior portions of the edifice

with its centre throughout i s whole height. The interior of most of the apart-
ments is lined with corrugated iron to diminish the heat of a tropical climate, and
the whole building is pierced all around at short intervals with small glazed loop-
holes, for the purposes of light and ventilation. The lantern at the top encloses an
immense revolving light, 15 feet in height, containing 21 burners, all showing
white lights, except one, which is red, and each of them strongly intensified by a
series of brilliant concave reflectors, made of copper thickly coated with silver.

The framework of the lantern is constructed of gun-metal, with a view to the
greatest possible durability, and glazed with plate glass, five-eighths of an inch
thick. The revolver is wound up by machinery on the principle of an ordinary
clock, and will go 15 or 1G hours at a stretch. The lighting apparatus has been
constructed by Wilkins of Long Acre, and the rest of the work at Messrs. Grissell's

has been under the immediate superintendence of Mr. Sheaves, the foreman of
engineers there. The exterior of the tower consists of 155 cast iron plates, each
weighing from 2 tons to 15 cwt., and made to fit each other with the greatest

nicety.

Grimes' Carcel Reading Lamp and 'Wick-Holder.—Our engravings
represent two improvements recently introduced by Messrs. Grimes of New Bond
Street, in lamps constructed by them
principally for India and the colonies. Fi=. 1. Fig. 2.

Fig. 1 is an elevation of the improved
carcel reading lamp, which is made in

a compact cylindrical form, aud is fitted

with a combined reflector and shade,

which shades the eyes whilst it throws
down a strong light upon the book.

This reflector is hinged to the top of

the lamp, and when closed covers the

aperture through which the light issues.

The wick-holder is shown as drawn to

an enlarged scale in fig. 2. It is for

the tubular cotton wicks used in carcel

lamps of this kind. The tubular

holder is made in two pieces, which

are hinged together so as to be capable

of collapsing when a wick is put upon
the holder, the pieces afterwards ex-

panding inside the wick and distending it. With this contrivance a great deal of
trouble is saved in fitting the wick in its place.

Rockets—A lecture was lately delivered by Mr. Wm. Hale, on the Theory of
the Flight of Rockets. The lecturer explained that the elastic gas generated Sy
the combustion of the composition gave propulsion to the rocket, and proved that

the measure of the power acting as the propelling force would be always as the
pressure of the gas upon the areal capacity of the rocket's vent multiplied into the
velocity of the volume of gas that escapes. He noticed the errors and imperfections

inseparable from the stick rocket, both in relation to the mechanical construction

of the rocket itself and those peculiar to the use of the stick, and went on to con-
sider the consequences resulting from the resistance of the atmosphere as opposed
to the force of gravitation. He then explained the war rocket known by his name,
and showed that, from a simple and unerring device, it contains within itself a
mechanical principle counteracting any tendency to deviation, while, at the same
time, it insures greater range. Three or four lateral aud tangential orifices for the
escape of a small portion of the pent up gas suffice to give the rocket a rotatory

motion on its long axis, which coincides with its line of direction, giving it the pre-
cision of a Mini£ rifle ball. He next called attention to the fact, that his rocket

might be used in places and under circumstances where the use of the stick rocket

would be utterly impracticable ; that it could be fired from pits or over walls as
conveniently as from level ground; and that his rockets might be made of consi-

derably greater weight than any shot or shell thrown from a gun or mortar, with
as much certainty and much greater rapidity, while the effect produced far ex-

ceeded that of any known projectile. Finally, he predicted that the rocket would
no longer be a doubtful auxiliary to the artillery, but rival it in every particular of

offensive and defensive warfare, needing comparatively none of the expensive ap-
paratus belonging to heavy guns and mortars, and that henceforth it would rank
second to none of all the destructive engines which war unhappily brings into

operation. The lecturer exhibited some full- sized rockets and firng tubes, the
latter being new, and of his own invention. Among the rockets were some of one
cwt. each, and one machine was conspicuous for destructiveness, discharging a
volley of thirteen 12-poumiers at one time.

Railway Statistics.—The capital and loans of all railway companies autho-
rised by Acts of Parliament, prior to the 31st of December, 1851, amounted to

£276,183,444 by shares, and £93,164,768 by loans; the amount authorised

in 1855 was £7,117,831 by shares, and £2,074,207 by loans,—making a grand
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total of capital and loans authorised prior to the 31st of December, 1855, of

£374,971,965. The amount of the share capital of companies not receiving, nor

entitled to receive, any preferential dividend or rate of interest actually paid up on

the 31st of December la^t was ,£1G9,605,442, and the amount of capital paid up by

companies entitled to receive such preferential interest £52,818,026. The total

debts of all the companies at the close of 1855 amounted to £75,161,241, and

the total amount which at the same period the companies retained power to raise

was £77,715,51 6. The length of sin^leline open for traffic on the31st of December,

1855, was 2,182 miles, and that of double line 6,152 miles, making a total of

8,334 miles; 925 miles were in the course of construction at that date; the length

of line authorised, but not commenced, was 3,48G miles, consequently the total

length of railway for which powers had been obtained previous to 31st December,

1855, was 12,745 miles.

—

Parliamentary Returns.

George's Hydraulic Governor for Prime Movers.—Our engraving

is a vertical section of a very neat arrangement of governor, devised by M.
George, a Paris engineer. The principle upon which this instrument acts is by

no means new, but it possesses the merit of a convenient and compact arrangement.

The apparatus consists of a cistern, A, containing water, and surmounted by a

vessel, B, into which tbe water in

Fig. 1. the cistern, a, is constantly being

pumped by a small pump, c, driven

by the prime mover to which the

governor is applied. The water in

the vessel, b, as constantly runs

back into the cistern, A, by a pipe

fitted with a stop-cock, D. The
rate of discharge through the pipe is

constant and uniform as long as the

cock, r>, remains adjusted in one po-

sition, and it follows that if the

water is pumped up at a quicker

rate than that of the discharge, the

level of the water in the vessel, b,

will rise, the contrary result taking

place if the pumping goes on at a

slower rate. To render this rise

and fall of the water level available,

a float, F, is placed in the vessel, B,

and rises and falls with the water

level, being guided by spindles work-

ing in a tube in the bottom of the

vessel, b, and in an eye in a bent

rod upon the top of the vessel. This

float is put in communication with

the throttle or stop valve of the

steam engine, supposing it to be applied to that class of prime mover, in such a

manner that its rise tends to close the valve, and its fall to open it. The dis-

charge cock, D, is set so that as long as the engine runs at the proper rate,

the water will be pumped into the vessel at exactly the same speed as that at

which it is discharged, and the water level will remain unaltered. But if the

engine's speed increases or diminishes, the pump will make more or fewer strokes

in a given time, so that more or less water will enter the vessel, b, and the water

will consequently rise or fall, until, by the action of the float on the valve, the

engine is brought back to its proper rate. The advantage attending this governor

consists in the stoppage of the movement of the fl^at as soon as the engine

attains its proper speed, whether the iioat be high or low when this occurs;

whereas, with a common ball governor, the position cf the valve corresponds to the

velocity of the balls, and although an increase of the velocity closes the valve, the

reaction of tbe apparatus opens it again as soon as the speed slackens in conse-

quence of the closing. Thus, if the valve allows too much
steam to pass for the proper rate, that rate must, with the

ordinary governor, be exceeded to a certain extent, for the

valve to be more closed. With Mr. George's governor,

this does not occur, for each change of the water level con-

stitutes a fresh adjustment between the valve and the

governor, and no reaction takes place.

Looker's Chimney Top.—Our engraving represents

a chimney top, designed by Mr. Benjamin Looker of

Kingston-on-Thames, and which possesses a graceful ex-

terior, combined with effective arrangements for preventing

down draughts. A series of holes are formed round the

bottom of the chimney top, and are inclined inwards and

upwards, so that any current of air entering may have

an upward tendency and assist the draught. The smoke
escapes through large apertures near the top ; these apper-

tures being shielded from descending gusts of wind by

overhanging flanges, which are shaped so as to add to the

ornamental appearance of the chimney top.

Smoke-Consuming Apparatus.— Mr. William M'Liesh of Belfast has come
forward with a plan for preventing smoke, and claims a place amongst the numer-
ous inventors who have turned their attention to this subject. In applying his

invention to internally flued boilers, in which the furnace is at one end of the main
internal flue, a bridge or archway of firebrick, or other suitable material, is built

over the front portion of the grate bars, extending backwards a suitable distance
over the furnace. Tin's archway is hiilt so as to leave a thin or narrow space

Fig. 1.

between itself and the inside of the boiler flue, through which space air is admitted
from the front in such a manner as to cover or envelop the furnace flames in the

form of a thin sheet, as it issues into the furnace space at the back end of the

archway, being considerably heated by the archway in its passage over it. The
air may be admitted by holes in the front plate, or through any convenient valvular

contrivance, which may be either automatic or adjustable by hand. At or near the

inner end of the archway just described, a second bridge or archway of firebrick,

or other suitable material, is built over the furnace, but in contact with the inside

of the flue, forming, in fact, a lining thereto. This lining is continued back a con-

siderable distance beyond the bridge or throat of the furnace, and serves to protect

that portion of the boiler which is usually exposed to the greatest heat. At the

same time this lining becomes intensely heated, and insures the ignition of the

smoke on the mixing with it of the air admitted through the passage already de-

scribed. The same system of construction may also obviously be carried out in the

furnaces of externally flued boilers, and in any furnaces in which the main flue passes

off from the back of the furnace, the minor details of arrangement being suitably

modified in each case.

PROVISIONAL PROTECTIONS FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

r3^ When the city or town is not mentioned, London is to be understood.

Recorded May 3.

1052. Evan Thomas, Holywell-street, Millbank—Improvements in the construction of

counting apparatus, for ascertaining and indicating the number of rotations

made by shafts or spindles in various descriptions of machinery.

Eecorded June 5.

1344. Duncan C. Dallas, Islington—Improvements in chemical preparations applicable

to the photographic and photo-galvanographic processes.

Recorded June 9.

1371. William Smith, Hastings—A material for the destruction of flies, gnats, and other

insects.—(Communication.)

Recorded July 16.

1675. David Bowlas, Reddish, Lancashire—Improvements in " throstles," and doubling
frames for spinning and doubling cotton and other fibrous materials.

Recorded July 23.

174S. Henry Doubleday, Coggeshall, Essex—An improvement in the manufacture of

starch.
Recorded July 25.

1765. George Spencer, Cannon-street West—Improvements in the couplings of feed

pipes of locomotive steam-engines and tenders.—(Communication.)

Recorded July 30.

1S02. Richard A.Brooman, 166 Fleet-street—Improvements in ladies' skirts or petticoatf,

and dress-improvers or bustles.—(Communication.)

Recorded August 2.

1828. Richard A. Brooman, 166 Fleet-street—Improvements in the manufacture of arti-

ficial fuel.—(Communication.)

1S30. Josiah Rhodes, Holborn Krass Foundry, Nottingham—Improvements in machinery

or apparatus for reducing turnips and other vegetable substances to a pulpous

state.

Recorded August 4.

1832. Josiah Harris, Dolgelly, Merionethshire— Invention of an apparatus for collecting

ar.d condensing smoke and gases generated in furnaces.

Recorded August 6.

1852. Alfred Mitchell, Liverpool—Improvements in apparatus for exhibiting and dis-

tributing advertisements, and for like purposes.

1853. George H. Palmer, Adelaide-road, Haverstock-hill—Improvements in furnaces for

generating heat.

1S55. William Watt, Belfast—Improvements in treating or preparing Indian corn and
other grain for fermentation and distillation.

1856. Thumas Evans, jun., 2 Eelmont-terrace, Lewisham-road—Improvements in
harness.

1857. William Hall, Elisha Wylde, and William Waite, Birmingham—Improvements
in steam-engines.

1859. James Farrar, Bury, and Henry Spencer, Rochdale—Improvements in apparatus

for regulating the pressure and flow of gaseous fluids.

Recorded August 7.

1860. Lionel Weber, Bruxelles, Belgium—A combination applicable to keys of door-

locks to prevent their being opened by pliers or other instruments from the

outside.

1861. Alexandre T. N. Goll, Paris, and 4 South-street, Finsbury— An improved button.

Ib62. William Green, York-steet, City-road—Improvements in the manufacture or pro-

duction of fabrics and surfaces in imitation of. and as substitutes for, leather

for bookbinding and other uses, and in machinery or apparatus for effecting

the same.
1863. Samuel King. Brighton, Sussex—Improvements in spirit lamps.

1864. Coleman Defries, Houndsditch—Improvements in the roof lamps of railway car-

riages.

1565. Charles Wright, 20 and 21 Green-street, Southwark—Improvements in the prepa-

ration of lubricating materials.

Recorded August 8.

1566. Robert Davenport, Jonathan- street, Vauxhall— Certain improvements in kilns for

burning pottery, earthenware, china, porcelain, and similar substances, to

enable them to consume their owu smoke.

1567. Joseph Leese, jun.. Manchester— Certain improvements in machinery used for

printing calico mid other fabrics.

1869. Thomas Austen. Walth&m Abbey, Essex—Invention of a machine for ascertaining

the propelling force or gunpowder.



THE PRACTICAL MECHANIC'S JOURNAL. 195

1S70. William Gorse, Birmingham—A new or improved door-fastener.—(Communica-

tion.)

1S71- William E. Newton, 66 Chancery-lane— Improvements in machinery for composing

and distributing tvpes—(Communication.)

1572. John Stephens. Suffolk-place—An improvement in pipes for smoking.

1573. Diederich Fehrman. Liverpool—Improvements in lamps adapted for burning resin

oil.—(Coramonication.

)

Recorded August 9.

1S75. William "Webster, 22 Bunhill-row—An improved valve-cock.—(Communication.)

Thomas Whittaker. Accringv-n—Improvements in the mode or method of wash-

::ij or cleansing woven fabrics.

1S77. Emile Kopp, Paris—Improvements in the manufacture of gas.

1^7?. John Darlington, Cannon-street—Improvements iu superheating steam.—(Com-

munication.)

1S79. Eneene E. Amyot, Paris—Improvements iu the preparation of pulp for paper,

pasteboard, and other uses for which pulp is required.

1SS0- Chapman March. Alwalton Mills. Huntingdonshire—Improvements in propelling

and working ships and vessels.

1881- Archibald L. Reid." Glaseow—Improvements in producing ornamental figures or

devices on textile fabrics and other snrfaces.

1SS2. Edward Owen, Aberdeen-terrace, Blackheath—Improvements in the manufacture
* of gas, and in the obtainment of products arising in such manufacture.

1SS3- George Anderson, 22 Queen's-road, Dalston—Improvements in the construction of

taps or valves for regulating the passage of gas.

Recorded August 11.

1554. Peter Armand le Comte de Foutaine-Moreau, Paris, 3nd South-street, Finsbury—
A new electro-motive engine.—(Communication.)

1555. John Cartland, Birmingham—A new or improved door-spring.

1556. Alexander Svmons, George-street, and Edward Burgess, Clerkenwell-gTeen—Im-
provement's in noctuaries or telltales for ascertaining the fidelity of watchmen,

and for other purposes, and in the application of electricity to such apparatus.

1887. Richard A. Brooman, 166 Fleet-street—An improved fermenting agent.—(Commu-
nication.)

Recorded August 12.

1= : =. Nicholas D. Maillard, Dublin—An improved mechanical and magnetic compass.

1889. Armand R. Janet, Perigueux, Dordogne, France—Invention of a certain apparatus

for taking measure of coats.

1890. Edwin Firth. Heckmnndwike, near Leeds—Improvements in finish ingmnhaircloth.

1891< Joses W. Downing, Birmingham—Improvements in the manufacture of metallic

and other wheels and pulleys.

1892. William H. Brown, Sheffield—Improvements in steam hammers.

1593. John Hardaker, Leeds—Improvements in machinery or apparatus for stopping

railway trains, which are also applicable for alarm signals generally.

Recorded August 13.

1594. David Lesser, Manchester—Certain improvements in machinery or apparatus for

making M lozenges," or other similar articles.

1S95- Richard D. Kay, Accrington, Lancashire—Improvements in machinery or appara-

tus for washing, scouring, cleaning, preparing, dyeing, or finishing woven
fabrics, yarns, or threads.—(Communication.)

1806- William Church and Henry W. Hamlyn, Birmingham—An improved method or

improved methods of constructing or building hay and other ricks.

1897- Jean B. Clara, Paris, and 4 South-street, Finsbury— Certain improvements iu

producing and employing steam and the gaseous products of combustion for

obtaining motive power.

Recorded August 14

1798- Richard A. Brooman, Fleet-street—Improvements in the manufacture of artificial'

stone and building and paving materials.—("Communication.)

1899. Edward Hallen, Cornwall-road, Lambeth, Surrey, and William II. Kingston,
Bindon. Ireland—Improved means for making signals on railways.

1900. Alfred Priest and William Woolnough, Kingston-on-Thames—Improvements in

horse hoes.

1901. John Knowles, Holcombe Brook, Lancashire, and William Clarke, Manchester

—

Certain improvements in looms for weaving.

1902. Thomas Bilbe, Nelson-dock, Rotherhithe—Improvements in the construction of

ships and other vessels.

1903. William Morgan, 48 Gloucester-terrace, Hyde-park—Improvements in the manu-
facture of guns and mortars.

1904. James Bannehr, Bedford-circus, Exeter—Improvements in the manufacture of

name and sign plates, boards and slabs, door and house numbers, street names,
tomb stones and monumental slabs, and inscriptions, by substituting earthen-
ware or porcelain iostead of the materials now in use for the above-named
articles.

1905. Peter A. Godefroy, 3 King's Mead Cottages, New North-road, Islington—An im-
proved treatment of the matrix of rock quartz, and all like substances, for the
extracts n of auriferous, argentiferous, and other metals contained therein.

1906- John Goddard, Bagslate, near Rochdale, and George Hulme, Rochdile—Improve-
ments in carding engines for the more speedy and effectual doffing or stripping of

the cotton, woollen, silk, or other fibrous substances therefrom.

Recorded August 15.

1S07. John B. Smith, Manchester—Certain improvements in machinery for preparing,
spinning, and twisting cotton and other fibrous substances.

1908. Henry C. Hurry, Wolverhampton—Improvements in railway crossings.

1909. Henry A. Jowett, Sawley, Derbyshire—Improvements in rails and railway chairs,

and in the construction of railways.
1910. Colonel Stephen Szabo" de Kis-Geresd, Widnes, near Warrington—Improvements

in obtaining motive power.
1911. Charles E. Skinner, St. John's, Worcester—Certain improvements in tanning and

finishing off leather.

1912. Henry Dubs, Vulcan Foundry, Warringon, and Josiah Evans, Haydock, Lanca-
shire—Improvements in effecting the consumption of smoke.

Recorded August 16.

1913. William Tranter, Birmingham—Improvements in fire-arms.

1914. William Hargreaves, Bradford—Improvements in Collier's combing machine, in
combing wool, hair, cotton, silk, flax, and other fibrous substances.

1015. George Slater, John Williams, and Septimus Whitaker, Burnley, Lancashire—
Certain improvements in power-looms for weaving.

1916. Da-id Chalmers, Manchester—Improvements in looms for weaving.
1917. John W. D. Brown, Burrel'3 Hotel, London-bridge, and George G. Brown, Deptford

Dockyard—Improvements in signal lanterns.

1918. Alfred Ho<J^kinson, Springfield Bleachworks, Belfast—Improvements in bleaching,
scouring, and cleansing plain and embroidered fabrics.

1919. Samuel Lilley, Birmingham—Improvements in the manufacture of ships' iron

work, a part of which improvements is applicable to the manufacture of other

articles in iron.

1920. Philippe P. Hoffmann, Strasbourg, France—An improved compound to be used for

waterproofing fabrics, paper, leather, or other materials.

1921. Louis A. Joyeux, Marseilles, France—Improvemeuts in obtaining motive power.

Recorded August IS.

1922. Thomas C. Richardson, 101 Driiiy-lane—Invention of the process for the procuring

and manufacturing the sul|>ho-saccharate of simaiubiue.
1923. Thomas Scott, Baruhill Workhouse, Glasgow—Improvements in cocking.

1924. William Tytherleigh, Birmingham—A new or improved manufacture of rollers or

cylinders for printing fabrics.

1925. William E. Newton, 66 Chancery-lane— Improved machinery for cutting and
finishing metal screws.—(Communication.)

1926. William C. Cambridge, Bristol—Improvements in the construction of portable

railways.

1927. William E. Newton, 66 Chancery-lane—Improved machinery for forging or work-
ing iron and other metals.— (Communication.)

192S. John Stopperton, Isle of Man—Improvemeuts in propelling vessels.

1929. Richard A. Brooman, 166 Fleet-street— Improvements iu stopping or retarding

railway carriages and trains, and in preventing carriages running off the rails.

—

(Communication.)
1930. Andrew P. How, Mark-lane—Improvements in pumps.
1931. Charles M. Chouillon, Paris—Certain improvements in thinning or shaving tawed,

tauned, or dressed skins.

Recorded August 19.

1932. James Leach, William Turner, and John Tempest, Rochdale, Lancashire—Im-
provements in rollers, applicable to condensing and all other kinds of engines,
for carding wool, cotton, and other fibrous materials.

1933. Henry F. Osman, 33 Essex-street, Strand—An improved electric clock.—(Commu-
nication.)

1934. Pierre Noyer, 38 Gerrard-street, Soho—Invention for winding up fusee watches and
pocket chronometers, and setting the hands, without key.

1935. Edwin Sutton, 204 Regent-street—An improved construction of stereoscope.

1936. Henry Burden, Troy, Rensselair, New York, U.S.—Improvements in machinery
or apparatus for manufacturing shoes for horses, mules, aud other animals.

1937. Robert Jobson, Wordsley, Staffordshire—Improvements in apparatus for pouring
iron or other metal into moulds.

1938. Henry Bessemer, Queen-street-place, New Cannon-street— Improvements in the
manufacture of iron and steel.

1939. Joseph Brouard and Joseph Hubert, Paris, and 4 South-street, Finsbury—Certain
improvements in reefing the sails of ships or vessels.

1940. James Apperly, Dudbridge, near Stroud, Gloucestershire—Improved machinery for

carding wool, or other similar fibrous substances.

1941. William E. Newton, 66 Chancery-lane—An improvement in valves for steam-
engines.—(Communication.)

1942. Anthony C. Vetter de Doggenfeld, Trinity-square, Brixton, Surrey—Improved
glass ornaments for ornamenting gardens, summer-houses, dinner and other
tables, and for other ornamental or decorative purposes.

Recorded August 20.

1943. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in steam-
engines.—(Communication from Narcisse Duvoir, Liancourt, Frauce.)

1944. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in roller

fulling-mills.— (Communication from Theodor Wiede, Chemnitz, and Ernest
Pressprich, Grossenhain, both in Saxony.)

1945. Thomas Sagar and Christopher Turner, Burnley, Lancashire—Certain improve-
ments in power-looms for weaving.

1946. Charles Clark, Somerset-terrace, Albion-road, Stoke Newington—Improvements in
combining and arranging looking-glasses for toilet purposes.

1947. William Gossage, Widnes, Lancashire—Improvements in obtaining sulphur and
metals from certain ores and other compounds of metals.

1948. Jules Laleman, Lille, France—Improved machinery for combing flax and other
similar fibrous materials.—(Communication.)

1949. William Stones, Greenhithe, Kent—Improved machinery for damping sheets of
paper intended to be printed upon, so as to render the usual operation of wetting
unnecessary.

1950. Joseph Maudslay, Lambeth, Surrey—Improvements in steam-engines, especially
applicable to screw propulsion.

Recorded August 21.

1951. Joseph Hacking and William Wheeler, Clitheroe, Lancashire—Improvements in
the mode or method of winding, warping, sizing, and beaming cotton, woollen,
linen, or other yarns or threads, and in the machinery or apparatus employed
therein.

1952. Joseph Crossley and James Bolton, Halifax—Improvements in apparatus or means
employed in the printing of yarns for carpets and other fabrics.

1953. William Akroyd and John Thompson, Halifax—Invention for the manufacture
of carpets or other fabrics.

1955. Thomas York, Wolverhampton—A new or improved safety-valve and low-water
indicator for steam-boilers.

1956. Robert Kenton, Birmingham—A new or improved manufacture of fishing reels.

1957. William E. Newton, 66 Chancery-lane—Improvements in pumps for raising water.
—(Communication.)

195S. George J. Farmer, Birmingham—Improvements in machinery to be used in the
manufacture of chain links, buckles, buckle slides, rings, and other similar
articles.

1959. Thomas J. Chipp and Richard Bitmead, Soho—An improved apparatus for drill-

ing and boring.
Recorded August 22.

1960. William Patten, 22 Old Fish-street, Doctors' Commons—An improvement in appa-
ratus for supplying water to the basins of water-closets and other vessels.

1961. Charles D. Gardissal, 10 Bed ford- street, Strand, and Paris—A new or improved
rotary engine.—(Communication.)

1962. William E.Newton, 66 Chancery-lane—Improved machinery for cutting chenille.
—(Communication.)

1963. Samuel Jay and George Smith, Regent-street—Improvements in ornamenting or
trimming articles of outer attire, such as dresses, mantles, bonnets, and the like.

Recorded August 23.

1964. Frederick A. Gatty, Accrington, Lancashire—Certain improvements in dyeing.
1965. Philippe Benoist, Paris—An improvement in the construction of stereoscopes.
1966. Edward Hallen, Cornwall-road, Lambeth—Improved means for washing wool.
1967. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in stocking

looms.—(Communication from Joseph N. Brocard, Troyes, France.)
1968. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in casting

metals.—(Communication from Messrs. Jackson Brothers, Petin, Gaudet, & Co.,

Rive de Gier, France.)
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1969. "William Racster, Woolwich — Improvements iu apparatus for regulating the

supply of gas.

1970. Etienne Sterlingne, Paris—Improvements in preparing for tanning, and in tanning

hides and skins.

1971. Alexander Moses, Cannon-street-road East — Improved machinery for propelling

vessels on water.
1972. George .7. Farmer, Birmingham—Improvements in hardening iron and steel.

1973. James Wadsworth, Hazelgrove, near Stockport—Improvements in the ventilation

of mines, and in removing noxious gases or vapours from places in which they

accumulate or are generated, and in machinery or apparatus applicable to, and
to be used for such purposes.

1974. Samuel Stocks, Collins Green, near Warrington, Lancashire—Improvements in

reaping machines.

Bccorded August 25.

1975. Hugh Dickie, Girvan, Ayrshire—Improvements in machinery or apparatus for

catting or shaping wood or other substances.
1976. Marc A. F. Mennons, 21 Rue Napoleon Montmartre (Seine), Fiance—A new com-

position applicable to the coating or covering of metallic and non-metallic sur-
faces.—("Communication.)

1977. William Webb, Wilson-street—An improvement in reclining chairs.

1978. Pierre P. C. Barrat and Jean B. Barrat, Paris—Improvements in steam-digging
apparatus, suitable for draining and excavating purposes, parts of which are
applicable to reaping.

1979. Thomas Marples, Derby—Improvements in corn mills.

1980. William F. Plummer, St. Mary's Overy Wharf, Southwark—Improved apparatus
applicable to the grinding of grain and other substances.

1981. Henry Bessemer, Queen-street-place, New Cannon-street—Improvements in the
manufacture of iron and steel.

Recorded August 26.

1983. John Perry, Great Portland-street—Improvements in photography.
1984. William H. Perkin, King David Fort, St. George-in-the-East—Invention for pro-

ducing h new colouring matter for dyeing with a lilac or purple colour, stuffs of

Rilk, cotton, wool, or other materials.

1985. William F. Bush and William Hewitt, Bristol—Improvements in machinery or

apparatus for grinding grain.
1986. Joshua Horton and Thomas Ilorton, Birmingham—An improvement or improve-

ments in the manufacture of paper, pasteboard, and pulp.

1987. Charles Carey, Ilarleyford-road, Vauxhall— Improvements in shower baths.
1989. James Earl of Caithness, Barrogill-castle, Caithness—Improvements in cutting or

shaping stone and other substances.
1988. Edward A. Cowper, Great George-street—An improvement in the manufacture of

candles.

Edmund Simpson, Preston, Lancashire—An improved safety cage for mines and
pits, or apparatus to be fitted to cages, to prevent accidents from the falling

thereof.
Richard W.Vivian, Camborne, Cornwall—Invention for economizing the consump-

tion of fuel.

Recorded August 27.

Louis Horrie, Keighlev, Yorkshire, and James Sehnfield, Rochdale, Lancashire —
Improvements in the mode or method of extracting oil and grease separately
from suds used in washing flannel and other woollen goods, for distilling the
said grease or other fiitty matters, and in the apparatus employed therein.

John Moore and William Moore, Aston, near Birmingham—A new or improved
tap or stopcock.

Thomas Lees, Stockport—Improvements in lubricating parts of steam engines,
and in apnaratns and machinery to be applied for that purpose.

Samuel Roberts, Hull—Improvements in regulating the supply of steam to engines
working screw or submerged propellers, and in regulating or relieving the pres-
sure of steam on slide valves.

Alfred V. Newton, 66 Chancery-lane—An improvement in projectiles for cannon.—(Communication.)
Alfred V. Newton, 63 Chaneery-lane—Improved machinery for combing fibrous

substances.—(Communication.)
Israel Colbeck, Batley, Yorkshire—Improvements in machinery for tearing rags,

adapted particularly for shoddy or artificial wool.
William Green, George Hol!oway, and Thomas Grubb, Kidderminster—Improve-

ments in the manufacture of rug6.

1990.

1991.

1994.

199G.

1997.

1998.

1999.

2000.

2001.

2002.

2003.

2004.

2005.

2006.

2007.

2008.

2009.

2010.

2012.

2013.

2014.

2015.

2016.

2020.

2021.

2022.

2023,

2024

Recorded August 28.

Charles D. Gnrdissal. 10 Bedford-street. Strand, and Paris—A mode of treating and
preparing sea-weeds or marine plants for manure.—(Communication.)

Charles D. Gardissal, 10 Bedford-street, Strand, and Paris—A new manufacture of
artificial fuel.—(Communication.)

Richard A. Brooman, 166 Fleet-street—Improvements in shuttles.—(Communica-
tion.)

Bernard A. Grautoff and Charles H. W. Albrecht, Lime-street-square—Improve-
ments in the construction of pressure and vacuum guages,— (Communication.)

Thomas Watson, Poland-street—An improved beer engine, lever, or lifter, and
apparatus for fitting the same to counters.

Caisar Heilmann, Milk-street, Cheapside—Improvements in furnaces of steam-
boilers.

Jean B. Feauveau and Louis A. Legrand, Brussels—An improved apparatus for
the purification and the combustion of gas.

Recorded August 29.

John Avery, 32 Essex-street, Strand, and Paris—Improvements in bellows.—(Com-
munication.)

John R. Sees, New York, U.S.—Improved apparatus for beating the feed-water of
steam-boilers.

John Brown, Pendleton. Lancashire—Improvements in swinging hammocks, and
in the construction of bedsteads or couches, and in apparatus connected therewith.

Recorded August 30.

John and William Fletcher, Salford—Certain improvements in the construction
of weighing cranes or other similar elevating machines.

John H. Johnson, 47 Lincoln's-Inn-Fields. and Glasgow—Improvements in fire-
arms.—(Communication from James E. Halsev, New York, U.S.)

James Blake and Franrs Maxwell, Liverpool—improvements in the manufacture
ot soup.— (Communication.)

Charles Goodyear, Leicester-square—An improvement in combining gutta-percha
and asphalt or pitch.

Hezekiah Conant, Connecticut, U.S.—A new and useful improvement in fire-arms.
Daniel Sutton, Banbuvy-An improvement in the manufacture of cast-iron cooUiie

kettles and such like hollow ware.
John Gregory, Nels,,n-square—An improved fish joint or method of connecting rails.
Manoab Bower, Richard Peyton, and Joses W. Downing, Birmingham—Improve-

ments in metallic bedsteads, cots, couches, and other such like articles

Recorded September 1.

2025. George Hamilton, Paisley—Improvements in the treatment or finishing of textile

fabrics.

2026. Matthias E. Bowra, Basinghall street—improvements in laying or placing of rails

or chairs for railway and other purposes in the shape of beds or springs or elastic

sleepers.

2027. Thomas P. Hawkins. Birmingham—A new or improved manufacture of wire chain.

2029. Richard H. Norris, Birmingham— Certain improvements in photography by the
use of collodion in a dry condition, and for a means of transferring photographic
films.

2030. Alfred V. Newton, 66 Chancery-lane—An improved charger for shot pouches.

—

(Communication.)
2031. Edward H. C. Monckton, Chaucery-Iane—Improvements in blast furnaces for

smelting ores.

2032. Frederick Levick, jun., Cwm Celyn and Blaina Iron Works, Monmouthshire—Im-
provements in the construction and working of blast furnaces for the smelting
or making of iron.

Recorded September 2.

2031. Maurice Arnn, Paris, and South-street, Finsbury—An improved leaven.
2035. Ambrose Archer, Old Swan, near Liverpool—Improvements in the manufacture oi

preparing for use " founders' charcoal blacking," "coal dust," "loam," and "face
ing sand."

2036. Johu Bate, Birmingham—Improvements in folios, clips, or files for holding letters,

invoices, and other documents.
2037. James Apperly, Dudbridge, near Stroud— Certain improvements in the process of

preparing cotton, wool, flax, and other fibrous substances for spinning, and in

carding and preparing machinery.
2038. Pierre J. Guyet, Paris— An improved method of stopping or retarding railway

carriages and trains, and of warming the interior thereof.

Recorded September 3.

2039. George C. Thomas, Washington, U.S., now of 67 Gracechurch-street—An improved
method of making steel.—(Communication.)

2040. Joseph Lamb, Manchester— Certain improvements in machinery or apparatus for

preparing, slnbbing, and roving cotton and other fihrous substances.
2042. Samuel and Edward Hallen, Corawall-road, Lambeth—Improvements in rolling

metallic substances.
2043. John Metcalf, Newton Heath, near Manchester—Improvements in the manufacture

and treatment of tar oil for dissolving india-rubber, gutta-percha, gums, and
gum resins, and also in deoderizing all fabrics, wood, or any article impregnated
with tar oil or the products from coal tar.

2044. Louis Cornides, 4 Trafalgar-square, Charing-cross—A new method of dressing or
preparing hides, skins, intestines, and such like animal substances.

2045. Simon Ghidigliaand Louis Turletti, Paris, and South-street, Finsbury—An im-
proved buckle.

2046. Edmund P. Spiller, Holborn Hill—Improvements in the construction of chamber
lamps.

2047. Johu Roberts, Upnor, Kent—An improvement in the stoppering or closing of jars,

bottles, and other vessels, applicable also to the joining of earthenware and
other pipes.

2048. Jules Mozard, Dufour-place, Golden square—Improvements in the construction of
miners' lamps.

Recorded September 4.

2050. William Bishton, Wolverhampton—An improvement or improvements in boats
for inland navigation.

2051. John Morrison and Samuel Amphlet, Birmingham—A new or improved fastening
for belts, bands, and other such like articles.

2052. Constant J. Dumery, Paris—Improvements in steam-engines
2053. Joel T. Hart, Lexington, Kentucky, U.S., now of 67 Gracechurch-street—Improve-

ments in apparatus for modelling statuary from life, and for measuring and
copying statuary and other uneven surfaces.

2054. Evan and George P. Leigh, Manchester—Improvements in parts of machinery or
apparatus used in preparing and spinning cotton and other fibrous substances.

2055. George A. Lewis, Bristol— Invention for disconnecting and raising screw propellers.

2056. Eugene A. Roy, John A. Hall, and William T. Binns, Camden-town—An improved
means of insuring draught in smoke flues or chimnies.

2057. William Keates, Liverpool—Improvements in the process of reducing copper to

the metallic state from ores and other materials containing copper, and in the
furnaces employed therein.

2058. George Anderson, Qtieen's-road, Dalston—Improvements in the combustion of tar

and other similar matters in heating gas retorts, and in the consumption of
smoke arising therefrom, and from other fuels used therewith.

2059. John M. Hayes, Southsea, Hampshire—An improvement in the construction of
cartridges for firearms.

2060. William Moberly, Ravenhead, near St. Helen's—Improvements in the grinding
and polishing of curved and rounded surfaces.—(Partly a communication.)

2061. John L. Tabberner, 4 Trafalgar-square, Charing-cross— Certain improvements in

smelting ores,

2062. Benjamin O'N. Stratford, Stratford-lodge, Wicklow—Improvements in aerial navi-
gation, and in the apparatus connected therewith, parts of which are applicable
to locomotion generally.

2063. Richard A. Brooman, 166 Fleet-street—Improvements in the construction of build-

ings and parts of buildings.—(Communication.)

Recorded September 5.

2064. John B. Dancer, Manchester—Improvements in photographic cameras and in the
apparatus connected therewith.

2065. Henry E. C. Monckton, Regent-street, and William Clark, Upper-terrace, Islington
—Improvements in machinery or apparatus for tilling or cultivating the soil.

2066. John Johnson, Single-street, Mile-end—Improvements in railway carriages.

2067. Alexis E. Duchateau, Paris, and Essex-street, Strand—Improvements in stamp
presses and stamps used therewith.

2068. William S. Mitchell. Cornhill, and Charles M. E. Gartner, Lower Ashby-street,
Northampton-square—Improvements in the construction of watches.

2069. Ralph Reeder, Cincinnati, Ohio, U.S.—An improved universal dial and chrono-
meter compass.

9$$* Information as to any of these applications, and their progress, may be had on appli-
cation to the Editor of this Journal.

TO READERS AND CORRESPONDENTS.

W. W.—We really cannot spare time for such trivial calculations. No two persons of
ordinary ability could disagree for a moment on such points, with a rudimentary arith-
metical book before them to give the relative proportions of weights.
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STEAM DASH-WHEEL.

By Mr. J. Wallace, Jcn., Glasgmo.

{Illustrated by Plate 198.)

We Tiave before touched upon the mechanical arrangements and

process, whereby the ordinary bleacher's dash-wheel, when aided by

steam, has been converted into a complete bleaching establishment for

the entire finishing of goods, from the dirty, unbleached condition, to

the cleansed and whitened state required for the market. The great

agent in this improvement is that great author of revolutions in indus-

trial pursuits—steam. Under the influence of steam, the dash-wheel is

no longer a mere rotatory washer. It becomes the bleacher's right

hand, for it receives within its case, along with the goods and a supply

of steam, a due proportion of the acids, alkalis, soap, and other bleaching

and preparing ingredients, so that when revolution commences, a most

actively-energetic bleaching action takes place.

A dash-wheel, fitted merely with a tubular shaft for the conveyance

of the steam, and the necessary fluid ingredients used in the bleaching

process, is sufficient for carrying this invention iuto effect under its

simplest form ; but in the engravings wherewith we illustrate this article,

we have represented a far more elaborate apparatus. It is from the

designs of Messrs. Mather & Piatt of Salford, that firm having under-

taken the practical development of the system in the Lancashire district.

Fig. 1, on our Plate 198, is a complete front elevation of the dash-

wheel, as fitted up with pipes for the supply of steam, ashes, soap-water,

chlorine, &c, for finishing the bleaching operation. Fig. 2 is a sectional

elevation of the wheel at right angles to fig. 1. Fig. 3 is a back eleva-

tion of the wheel alone, as looking on the reverse face, compared with

fig. 1. Fig. 4 is a plan of the wheel, showing its driving gear and dis-

connecting clutch complete.

The wheel-case, a, is carried upon the tubular shaft, b, running in

end bearings in the pedestal columns, c. The steam is supplied from

the pipe, d, which terminates in a stuffing-box in the outer end of the

tubular wheel shaft, thus conducting the steam into the tubular shaft,

and thence through the lateral openings in the latter into the wheel case.

The wheel is driven from the shaft, e, carrying a bevil wheel, fitted up

with a clutch, worked by the lever handle, f, and gearing with a cor-

responding bevil wheel on the inner end of the main tubular shaft. The

cleansing and bleaching ingredients are containedin the wooden chamber,

G, overhead, this chamber being divided off interiorly, for the separation

of the several matters employed. From the bottom of each division, a

pipe, as at h, i, j, and k, is led off, with a bend, to communicate with

corresponding vertical pipes, which convey the fluids to the dash-wheel

shaft. These vertical pipes are open-topped, and they are carried up

sufficiently high, to give a fluid column of power enough to withstand

the internal pressure in the wheel. All the vertical pipes terminate at

their lower ends in a horizontal chamber, l, from which a pipe, m, passes

to the inner end of the tubular wheel shaft, being connected therewith

by a simple stuffing-box. The pendant handle at n gives the attendant

the necessary command over the supply of fluid matters. This handle is

linked to the long end of the overhead lever, which, again, is connected

with a lever movement, passing to a rod descending dne of the vertical

pipes, and having at its lower end a lift valve, regulating the communi-

cation with the vessel, >f. Each vertical pipe has its own separate handle,

x, with the corresponding valve movements, so that the operator possesses

the fullest control over the machine. It will be seen that there are five

vertical pipes, whilst there are only four connected to the receptacle, M.

meaning of this is, that the water supply is not in communication

with the chambered receptacle, but is conveyed direct to the wheel by

the horizontal pipe, o.

The goods are taken in and out of the wheel through the four sliding

doors represented in the operating front, fig. 1. The reverse front, fig. 3,
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exhibits the plan adopted for getting rid of the fluid matter in the bottom

of the wheel, when required. A small hand-wheel, p, is fitted up on a

short vertical worm-shaft, this worm being in gear with a toothed seg-

ment on a transverse shaft, q, passing to the back of the wheel. The

further end of this shaft is linked to the free end of a curved lever, e, the

opposite end of which is set on a fixed stud centre at s, in a horizontal

timber beam. The back face of the wheel has a ring of small holes

round its edge, and these holes are governed by the segmental slide-valve

pieces, t, of which there are four, each with a radial tail-piece, working

in guide-eyes on the wheel-face. When the wheel is to be emptied, it is

turned round, until one of the tail-pieces comes in the vertical line, when

a turn of the hand-wheel, p, elevates the lever, it, and draws up the

lowest segmental piece to the position shown in fig. 3. The lever has

a lateral catch-piece upon it, and each tail-piece has a lateral catch at its

inner end; so that when the lever is raised, the catches come in contact,

and the required shift of the valve takes place.

Hitherto this contrivance has been specially adapted for bleaching

what are called " sewed muslins." The patentee is largely engaged in

this branch of manufacture, and he has found his invention to be parti-

cularly well suited for such work. But it has been found to answer

equally well for calicoes, and the heavy damasks and linens manufac-

tured in the north of Scotland and Ireland, as also of great advantage to

paper manufacturers, for bleaching their rags. Preparations are now
being made for extending the new system into those and various other

branches of the large trade of bleaching, as well as for adapting the new
machinery to do the drudgery of washing of all kinds on the largest scale.

Whilst we write, this last proposition has been carried into actual

effect in London, and at the works of the Metropolitan Steam-Washing

Company, 17 Wharf-road, City-road. The owners of dirty clothes have

now within their reach, for the first time, a cheap and speedy cleansing

process. Tbe machinery employed by this new Company consists merely

of a set of the steam dash-wheels, with the necessaiy cleansing ingre-

dients of soap and soda; so that the usual outcry as to the alleged injury

of the fibr-es of the goods, from the use of complicated apparatus acting with

too great severity, and the application of caustic chemicals, will hardly

be heard in this case. As regards existing laundries, the Company is

prepared to contract for mere washing at a certain rate per pound, with

an undertaking to re-deliver the clothes, thoroughly washed and rinsed,

within an hour or so from the time of their original delivery in a soil.

V

condition. Large families, schools, public institutions, and hotels, musl

obviously be good customers to such a company, for the washing ol

clothes, as ordinarily conducted, on a small scale, is a tedious, costly,

and most inefficient process ; and there are few evils which call more

loudly for remedy. If the system which we now introduce to notice

answers the manufacturer's purposes, in pursuits where every farthing

of expense is so closely calculated upon, it must also assuredly answer

for domestic transactions, when the principle of combination is properly

worked out.

Since the development of the steam dash-wheel as a washer and

bleacher, under the form which we have instanced here, Mr. Wallace

has gone into other modifications, for the adaptation of the principle to

other branches of manufacturing pursuits. One of such new arrange-

ments embraces the application of the diagonal or inclined axle, as

adopted in rotatory barrel polishers and churns, so that the goods are

subjected to a powerful shaking and tumbling action during the revolu-

tion of the case. The common dash-wheel, too, is converted into a dry-

ing apparatus, by making the internal divisions of the case, putting these

spaces into communication with a circumferential jacket, passing all

round the wheel, and with similar casings on the flat sides of the wheel.

Steam is supplied to all these cells through the axle, and thus the wheel

is made to present a large extent of very efficient drying surface, the

articles to be dried being deposited in the several compartments of tbe

case. As the wheel revolves, the articles tumble from side to side upon
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the internal heated surfaces of the case, and hence the drying action

proceeds with great rapidity. A wheel of this hind also answers as an

external drier, the goods being passed over the periphery of the drum,

to take advantage of the heat developed there. The pursuit of this sub-

ject has also led the patentee to convert the ordinary centrifugal drying

apparatus, or " hydro-extractor," into a cleansing and bleaching appara-

tus, after the manner carried out in the dash-wheel. The centrifugal

apparatus is fitted up with a tubular wheel, for the supply of steam or

hot water to the revolving chamber, to mingle with the goods placed

therein, and with the chemical ingredients employed in the process.

The rapid motion of the apparatus throws off the fluid matters through

the permeable sides of the case ; and these fluid matters are returned

again and again to the goods, until the desired effect is produced. This

employment of the centrifugal apparatus is a most judicious one, inas-

much as the chemical matters are forced with any required severity

through all the fibres of the goods ; and this ever-permeating process can

be carried on as long as may be proper, with an unceasing energy of

practical effect.

ROYAL INSTITUTION.

We shall now conclude our epitome of the proceedings at the evening

meetings of the last session, and cannot but think that our readers will

agree with us in considering the scientific season to have been one better

than the average.

On the 9th of May, Mr. Henry Bradbury delivered a discourse " On the

security and manufacture of Bank Notes." After referring to the report

of the committee of the Society of Arts on the mode of preventing the

forgery of bank notes, &c, published in 1819, the point for the especial

consideration of the committee was to determine the means within the

compass of art, not so much totally to prevent the forgery of Bank of

England notes (for that was obviously impossible), as to elicit means

of detection by increasing difficulty of imitation. The lecturer considered

that the main feature of the note, the engraving, and its security, had

been proved in practice, as well as deposed to by artists of eminence, to

depend upon the vignette. The higher the quality of the artistic im-

press, therefore, which the vignette carries—the purer and severer the

tone conferred upon its execution—the greater the security of the note.

This artistic impress might be still further extended to the whole face of

the production. This was considered by the lecturer as proved in the

case of the Plymouth Bank half a century ago; their bills were forged,

—their notes were not, simply on account of the vignette. When the

vignette was added to the bills, the forgeries ceased. He considered

that intaglio engraving (as used in the case of receipt stamps in this

country and postage stamps in France) was immeasurably the best

for the main object desired—namely, security. For the engraving of

the bank note two principles are involved for consideration: 1. The
simplicity of its design, the purity of which is the guagc of its perfection

;

2. The combination of vignette work with intricate engine work. Both

these principles possess high claims to the attention of banking authori-

ties as security against forgery—the one on account of the difficulty of

mechanical imitation, the other on the principle of the certainty of a

first-sight recognition. As a guard against forgery by the anastatic

process, the lecturer would adopt copperplate and very fine work. The
question is, according to what plan the bank note should be manufac-

tured? The lecturer answered it by saying, "Let art be impressed on

the note;" let ingenuity of design, executed by a hand whose genius

would at once indicate its authority, be adopted as far as is consistent

with a commercial purpose; let that mode of printing be employed which
alone can render the delicacy and force of an art-subject. Mr. Bradbury

illustrated his lecture with magnified photographic views of many bank
notes, and of a model one, and very amusingly showed not only how in

some particulars our own note, and, in more, the notes of foreigners,

were produced not only in contravention of his rules, but as offering the

best baits to forgery.

Dr. Hoffmann " On the chemical type, Ammonia," followed, and rendered

a discourse, necessarily comprising many bare statistics, of great inter-

est. After observing that the amount of material accumulated by the

indomitable perseverance of so many cultivators of organic chemistry
(a chaotic and almost inaccessible labyrinth but a few years ago) was
rapidly assuming shape and order, he mentioned that the four elements,

nitrogen, phosphorus, antimony, and arsenic, although essentially dif-

fering in many of their physical properties, exhibit, nevertheless, an

extraordinary similarity in their chemical character, and especially in

their combining tendencies. With oxygen the6e four bodies produce
teroxides and pentoxides, which in combination with water have all acid
properties :

—

Nitrous acid, N
3 ; Nitric acid, N 5 .

Phosphorous acid, P 3 ; Phosphoric acid, P O
s

.

Antimonious acid, Sb 3 ; Antimonic acid, Sb 6.

Arsenious acid, As 3 ; Arsenic acid, As O5.

Again, these four elements unite with hydrogen, and the compounds
thus produce'd have a similar composition ; they are all terhydrides:—

Ammonia, N H3 .

Phosphurctted hydrogen, P H3 .

Antimonetted hydrogen, Sb Ha.

Arsenetted hydrogen, As H3.

By forming similar tables on other points of chemical research, the
professor was eventually enabled to form one which, on one of the most
abstruse points, exhibited an order in chemical compounds which pointed
out the road to discovery, if, indeed, compounds demonstrably wanting in

the series may not be considered discoveries in themselves. He con-
cluded by remarking that researches carried out exclusively in the field

of organic chemistry, have lent most valuable assistance in deciding a
question of considerable importance regarding the classification of mineral
substances ; and that these researches have furnished the last argument
which was wanting to prove that nitrogen, phosphorus, antimony, and
arsenic, form a natural group of elements, the chemical history of which
presents analogies not less prominent than those which are observed
with the elements chlorine, bromine, and iodine. He observed also upon
some still higher and more delicate points of research which are out of

our limited province.

The next evening was devoted by Mr. F. A. Abel, director of the
chemical establishment of the war department, " On some of the applica-

tions of chemistry to military purposes." It was the object of the lec-

turer to exhibit the intimate connection of chemical science with every
branch of military manufacture, by examining briefly, from a chemical
point of view, the most important materials and products of the govern-
ment establishments for the preparation of war-material. We can only
find room for some few of his observations on gunpowder, and substances
used for signal lights or pyrotechnic display. He stated that the analysis

of a number of different specimens of powder obtained during the war
from various English and Continental sources, had shown that no impor-
tant difference, as regards composition, existed between powders varying
very much in their most important properties. A comparison was insti-

tuted between the methods of manufacture adopted in England, France,
Prussia, and Belgium, and between the general properties of the powders
of these countries. It was found that the very powerful pressure to

which the powder made at Waltham Abbey was submitted, rendered it

superior to any other powder, in its uniformity and its power of resisting

the effects of transport, and of exposure to the atmosphere ; while, on the
other hand, it was inferior to continental powders in its inflammability.

In the employment of Waltham Abbey powder in large charges, a con-

siderable portion always escaped ignition, while the combustion of the

softer continental powder, under the same circumstances, was always,

comparatively speaking, perfect. The rapidity with which the grain of

a soft powder was destroyed by transport, and the injurious influence of

moisture upon it, led to the conclusion, that, with respect to durability,

the advantages were in favour of the hard-pressed powder, but that the

softer powder was superior from an economic point of view, provided it

were required for rapid consumption. The most important of the mate-

rials for producing coloured fire were stated to be the oxide and sulphide

of copper, and the chlorate of copper and potassa, the nitrate of lead,

the sulphide of arsenic (orpiment), the sulphide of mercury (Ethiop's

mineral), and the subchloride (calomel), zinc, antimony, and iron, as

metals, in the state of filings, &c., the carbonate, nitrate, and chlorate of

baryta, and the carbonate and nitrate of strontia. Chlorate of potassa

was largely employed to increase the vehemence of the combustion of

many compositions containing colouring substances, whereby the bril-

liancy of the resulting tints is much heightened. The chlorate of baryta

bad lately been prepared on a very large scale for pyrotechnic composi-

tions, and large specimens of this very beautiful salt were exhibited. In

endeavouring to prepare a compound of the chlorate of copper with

ammonia (similar to the so-called ammonio-nitrate of copper), as a ma-
terial for a brilliant purple fire, Mr. Nicholson had obtained a beautifully

crystalline compound of so powerfully explosive a character, that even its

sirupy solution detonated sharply when struck with a hammer on an anvil.

Dr. Lyon Playfair succeeded in an interesting and important discourse
" On the chemical principles involved in agricultural experiments," but

which was rather a confirmation of the views of all who had adequately
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studied the subject, than an exposition of anything completely new
respecting it. He commenced by pointing out the modern views in

regard to the food of plants. This may be divided into air food and
earth food. The air food contains carbonic acid, water, ammonia, and

nitric acid. Humus, to which great value was formerly attached by
vegetable physiologists, is now known to act by its decay as an earth-

provider of these substances. Although the soil and plants have the

power of absorbing ammonia directly from the atmosphere, still the

largest portion must be supplied to them in solution, either in the form

of rain or dew. Our knowledge on this subject is still imperfect. The
average fall of rain on an acre may be taken in this country at 2270
tons. Taking the largest results for the ammonia found in rain-

water, only 30 lbs. of nitrogen would thus be supplied to crops, while a

fair crop of cereals, growing in a few weeks only, contains 50 lbs. of

nitrogen, a crop of turnips contains 100 lbs., and one of mangold and

clover, 150 pounds. No doubt nitric acid furnishes a considerable quan-

tity of the nitrogen brought down by rain ; but probably the dew is the

more active agent, and this falls in proportion as diligence applied to

the cultivation of the land increases its radiating surface. With regard

to earth food, attention was drawn to the essential ingredients in all

plants, and to the characteristic quantities of each in crops of different

kinds. This was very ingeniously and clearly shown by a series of

curves representing the abstracted ingredients of the soil in the usual

crops. The lecturer next adverted to the great subject of manure.

Sooner or later the fertile ingredients of a soil must be removed by
crops, and to prevent sterility we supply by manure what we take away
by cultivation ; or to increase production, we supply by manure that

ingredient or those ingredients towards production which are found

deficient in the particular soil. A child could not be expected to thrive

if bone earth were carefully kept out of its food. It might have flesh in

abundance enough to produce a young Hercules, or fat enough for a
cherub, but without phosphate of lime it would refuse to grow. Exactly

the same law rales vegetable growth. This, expressed as a law of fer-

tility, means that the body in minimo rules the crop. If, for instance,

bone earth be the body present in least quantity, and potash, soda, lime,

&c., be present in excess, the extent of the crop will depend only upon
tl e amount of bone earth, and the amounts of the other substances taken

up will be exactly proportional to the limit of the former. All the bone
earth being removed, the excess of the other substances is of no use, for

the crop will refuse to grow. Add, however, an excess of bone earth,

the crop will grow to the extent of the next substance, in minimo, which
may be sulphuric acid, or any other necessary ingredient. After ex-

plaining these general laws of fertility, the establishment of which, Dr.

Playfair stated, were entirely due to Liebig, he proceeded to apply

them to recent experiments made by farmers, passing in review their

operation upon the different productions of agriculture in England. In

the course of doing so, he strongly animadverted on the ridiculous and
dangerous method of considering particular manures as specifics. The
introduction of the idea of specifics into agriculture, is " dropping the

veil of Isis " over the whole subject. The sum of nutrition is made up
of two factors, air food and earth food. Both factors are of equal impor-

tance. To discuss whether air food or earth food does most for particu-

lar crops, is like discussing which side of a pair of scissors is most
useful in cutting, or whether the upper or lower jaw is of most use in

chewing. All the variations of district or local agriculture, instead of

representing specifics, which, varying in them, would by contradictory

experience destroy one another, represent only immediate requirements

of particular soils, having different bodies in minimo. The only " specific "

that should be introduced into farming is a knowledge of the laws upon
which nutrition depends. As long a3 farming is carried on without an

acquaintance with these laws on the part of its cultivators, great pro-

gress cannot be expected, and uncertain counsels will always prevail.

It is not the duty of such philosophers as Liebig, to make the direct applica-

tions of the laws of nature which they discover to the actual practice of

the field. It is, however, the duty of the practical man thoroughly to

understand these laws, and to find their technical applications for him-
self, for thi3 is his art, as the other is the science of the philosopher.

The recent review of the agricultural experiments which are supposed
to be so antagonistic to Liebig's views of the science, Dr. Playfair had
endeavoured to show, were, when properly discussed, strongly confirm-
atory of them, and the antagonism was due, not to any inherent
contradiction between the philosopher and the farmer, but to a want of

understanding as to their relative positions and duties to each other.

The next of these evenings was devoted by Professor Tyndall to a
comparative view of the cleavage of crystals and slate rocks. He began
by remarking, that when the student of physical science has to investi-

gate the character of any natural force, his first care must be to purify
it from the mixture of other forces, and thus study its simple action.

Natural processes come to us in a mixed manner, and to the uninstructed

mind are a mass of unintelligible confusion. In nature, mechanical and
molecular laws mingle and create apparent confusion. Their mixture
constitutes what may be called the " noise " of natural laws, and it is

the vocation of the man of science to resolve this noise into its com-
ponents, and thus to detect the " music " in which the foundations of

nature are laid. According to a theory to which he referred, miles and
miles of the districts of North Wales and Cumberland, comprising large

mountain masses, are neither more nor less than the parts of a gigantic

crystal. These masses of slate were originally fine mud. This mud is

composed of the broken and abraded particles of older rocks. It contains

silica, alumina, iron, potash, soda, and mica mixed, in sensible masses,

mechanically together. In the course of ages the mass became con-

solidated, and the theory referred to assumes that afterwards a process

of crystallizatiou rearranged the particles, and developed in the mass a

single plane of crystalline cleavage. This he considered an erroneous

view of the matter. The first step in inquiry is to put oneself, as he
happily said, into contact with nature, to seek facts. Thishadbeen done,

and facts had been abundantly found. From these the professor con-

cluded that pressure was the main cause of the peculiar cleavage noticed.

He produced a mass of slate exhibiting various colours, indicating the

bedding upon it. The dark portion was gritty, and composed of com-
paratively coarse particles, which, owing to their size, shape, and
gravity, sunk first, and constitute the bottom of each layer. Gradually,

from bottom to top, the coarseness diminishes, and near the upper sur-

face of each layer a mass of comparatively fine clean mud was visible.

Sometimes this fine mud forms distinct layers in a mass of slate-rock,

and it is the mud thus consolidated from which are derived the German
razor-stones so much prized for the sharpening of surgical instruments.

When a bed is thin, the clean white mud is permitted to rest upon a slab

of the coarser slate in contact with it ; when the bed is thick, it is cut

into slices, which are cemented to pieces of ordinary slate, and thus
rendered stronger. Dr. Tyndall went on to notice those peculiar

whitish-green spots in ordinary school slates, and showed that these

were nodules of such fine mud compressed at right angles to the plane
(

of cleavage, thus elevating a common experience of our boyhood into

evidence of the highest significance as regards one of the most important
problems of geology. He referred to many other sources of independent
testimony pointing to one of the same conclusion, namely, that slate-

rocks have been subjected to enormous pressure in a direction at right

angles to the planes of cleavage. The professor then mentioned some
ingenious experiments which had been made by Mr. Sorby the geologist,

to prove that in some cases the presence of plates of mica in a mass had
been by pressure so disposed as to cause the plates to arrange themselves
with their flat surfaces more or less perpendicular to the direction in

which the pressure is exerted. But Dr. Tyndall differed with Mr.
Sorby in supposing that the cleavage of slate-rocks in general was due
to the presence of such plates of mica, or of some metal, and he directly

experimented upon a mass of pure white wax, which, after pressure,

was readily cleavable at right angles to the line of pressure. But how
does pressure produce this remarkable result? There is no such thing

in nature as a body of perfectly homogeneous structure. On breaking
clay, seemingly so intimately mixed, the fracture presents innumerable
surfaces along which it has given way, and it has yielded along these

surfaces because in them the cohesion of the mass is less than elsewhere.

So with marble and wax. So with the ground in hot weather; it cracks

and splits where the cohesion of the mass is least. Take a mass of par-

tially consolidated mud. Assuredly such a moss is divided and sub-

divided by surfaces along which the cohesion is comparatively small.

Penetrate the mass, and you will see it composed of numberless irregular

nodules, bounded by surfaces of weak cohesion. Subject such a mass to

pressure; must it not yield and spread out in the direction of least

resistance ? The little nodules become converted into laminos, separated

from each other by surfaces of weak cohesion, and the infallible result is,

that the mass will cleave at right angles to the line in which the pres-

sure is exerted. After very amusingly noticing this principle as exhibited

in minor things, e.g., biscuits and puff-paste, he concluded a very ad-

mirable discourse by observing, that the desire for more exact knowledge
of their science was increasing among geologists ; that facts were
flowing in, which, while they leave untouched the intrinsic wonders of

geology, are gradually supplanting, by solid truths, the uncertain specu-

lations which beset the subject in its infancy. Geologists now aim to

imitate, as far as possible, the conditions of nature ; and to produce her

results, they are approaching more and more to the domain of physics,

and the lecturer trusted the day will soon coma when the physicist and

the geologist would interlace their friendly arms across the common
boundary lines of their sciences, and pursue their respective tasks in a

spirit of mutual helpfulness, encouragement, and goodwill.
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Professor Faraday concluded the session by detailing, in his usual

happy manner, M. Petitjean's process for silvering glass, and with some
observations on divided gold. We cannot well concentrate his remarks
upon the latter subject, which was illustrated with some very brilliant

experiments; but as the first portion of the evening's instruction may
be interesting to many of our readers, we proceed to notice it somewhat
in detail. 1540 grains of nitrate of silver being treated with 955 grains

of strong solution of ammonia, and afterwards with 7700 grains of water,

yields a solution to which, when clear, 170 grains of tartaric acid, dis-

solved in 680 grains of water is to be added, and then 152 cubic inches

more of water with good agitation. When the liquid has settled, the

clear part is to be poured off, 152 cubic inches of water to be added to

the remaining solid matter, that as much may be dissolved as possible
;

and the clear fluids to be put together and increased by the further

addition of 61 cubic inches of water. This is the silvering solution No.

1. A second fluid, No. 2, is to be prepared in like manner, with this

difference, that the tartaric acid is to be doubled in quantity. The
apparatus employed for the silvering of glass plate consists of a cast-iron

table box, containing water within, and a set of gas-burners beneath to

heat it. The upper surface of the table is planed, and set truly horizontal

by a level, and covered by a varnished cloth. Heat is applied until the

temperature is 140° Fahr. The glass is well cleaned, first with a cloth,

after which a plug of cotton, dipped in the silvering fluid, and a little

polishing powder, is carefully passed over the surface to be silvered,

and when this application is dry, it is removed by another plug of

cotton, and the plate is then perfectly clean. The glass is now laid on

the table, a portion of the silvering fluid poured on to the surface, and

this spread carefully over every part with a cylinder of india-rubber

stretched upon wood, which has previously been cleaned and wetted

with the solution. In this manner a perfect wetting of the surface is

obtained, and all the air-bubbles, &c. are removed. Then more fluid is

poured on to the glass, until it is covered with a layer about one-teiith of

an inch in depth, which easily stands upon it, and in that state its tem-

perature is allowed to rise. In about ten minutes or mure silver begins

to be deposited on the glass, and in fifteen or twenty minutes a uni-

form opaque coat, having a greyish tint on the upper surface, is deposited.

The usual course in practice is, when the first stratum of fluid is ex-

hausted, to remove it and apply a layer of No. 2 solution; and when
that has been removed, and the glass washed and dried, to cover the

back surface with a protective coat of black varnish. When the form of

the glass varies, simple expedients are employed, and by their means,

either concave or convex surfaces are silvered, and bottles and vases are

coated internally. It is easy to mend an injury in the silvering of a

plate, and some cases of repair were performed on the table. The pro-

posed advantages of the process are :—The production of a perfectly

reflecting surface ; the ability to repair ; the mercantile economy of the

process (the silver in a square yard of surface is worth Is. 8d.) ; the

certainty, simplicity, and quickness of the operation ; and, above all, the

dismissal of the use of mercury. In theory, the principles of the process

justify the expectations, and in practice nothing has as yet occurred

which is contrary to them.

MECHANICAL HAMMER OF FRICTIONAL ACTION.

By W. Eassie, Esq., Railway Timber and Iron IVorlcs, Gloucester.

(Illustrated by Plate 199.)

Hammers of purely mechanical action, as distinguished from the manual
" striker's " implement, are amongst the most useful of the tools which
modern engineering science has added to the workshop. In every instance

where large masses of metal have to be either worked to shape or reduced,

and such operations meet the mechanical engineer at every turn of bis

pursuits, such a tuol has become an absolutely indispensable necessity.

Accordingly it is now to be met with under a great variety of forms, for,

as its powers and practical value were gradually developed, it became
necessary to adopt many special modifications, so as to bring the best form
to each particular class of work.

In its original shape, the steam-hammer, as devised for working the
ironmaker's blooms, or for shaping crude blocks of wrought-iron into the
immense shafts which are now required for marine engineering purposes,
was obviously inapplicable for the general work of shops on a moderate
scale. But as there was every reason to suppose that what had answered
so well on the large scale might be turned to good account for less pre-
tentious purposes, small machines of simple details and increased flexibility

of application were soon required—such machines as could be worked
anywhere, and be fit for all varieties of employment without much
alteration. In this division we must class Mr. Eassie's frictional action
hammer, of which our Plate 199 contains elaborately detailed views.

Fig. 1 of our engravings is a side elevation of the hammer, with one

of the framing cheeks and the driving gear removed, to exhibit the
actual frictional lifting pulley action. Fig. 2 is a corresponding complete
elevation of the hammer as in working action upon a piece of wrought
iron. Fig. 3 is a front view of the tool, with the anvil and its holder in

section ; and fig. 4 is a plan of the hammer complete.

This hammer can, of ourse, be worked wherever there is a continu-
ously revolving power shaft, or the means of obtaining a simple rotatory
action. Hence all questions as to the convenient locality of steam-power
are abolished. The framing of the hammer consists of a column, a, cast
with a stout base-plate, b, and on the sides of which are fixed the two
cheeks, c, carrying the whole of the working parts. In the centre of
the cheeks a boss is cast for holding the studs, d, which carry a moveable
frame, e, working radially from them ; on this are fixed pedestals on each
side of the studs, carrying the driving pinions, pinion wheels, and frictional

rollers. The first driving strap, f, turns the pulley, g, from which a
cross strap is carried, turning the pulley, u, and the pinion on that shaft,

and keeping the frictional rollers, n, continually turning upwards.
These frictional rollers, u, as will be seen by reference to the sectional

view, fig. 1, are faced with hardwood, as presenting the most durable
wearing surface, but, to allow for the wear, compensation is effected by
the set screws and check nuts, j, pressing the pedestals and rollei s nearer
to the hammer rod ; and, when once set, they are fastened to the frame
by the bolts, k. A chain pulley, i, carried in brackets formed upon
the cheeks, is connected to the moveable frame, E, on one side, and to the
lever at l on the other side, weights, m, being attached to the frame, E,

to give it a downward tendency.

The most important novelty in this hammer consists in the oscillation

of the frame, e, on the centre studs, d, by which the frictional rollers, n,

are made to nip the hammer rod, o, respectively above and below the
centre of those studs. Thus, on letting the weight, m, pull the frame
down, the frictional rollers nip the hammer, raising it, whilst a slight

depression of the lever, L, brings the frame to a horizontal position again,
and releases the hammer, which instantly falls, being kept ill an upright
position by the anti-friction rollers, p, <j.

The weight of the hammer rod of the tool which we have engraved is

one ton. The inventor has one in daily use at his works, similar to our
engraving, and also one on a less scale, the rod weighing 10 cwt., draw-
ing out scrap iron and all the heavy work required for a large forge. This
tool answers perfectly, giving from 100 to 150 strokes per minute, whilst,

from the simplicity of its details, it costs little at first, and, when once
fairly established, it is not liable to get out of repair.

In addition to its operation as a converter of scrap iron for anchors,
ships' knees, and other heavy details, this hammer is obviously service-

able as a quartz or ore-crusher. For crushing purposes, both the ham-
mer head and the anvil require some modification. The latter must be
made in a cup or mortar-like form, the bottom, where the hammer face
falls, being furnished with a strong grating in its centre. The striking

face is shaped to correspond with this grating, the concavity of the anvil

causing the particles of quartz and ore to fall suitably for receiving the

hammering blows, until the desired reduction has been attained.

MECHANICAL NOTES FKOM AMERICA.

brand's bomb lance—button's grooving saw—Fitzgerald's pioneer's
cabin death of g. steers.

Mr. C. C. Brand of Norwich, Conn., introduced some four years ago an
instrument tor capturing whales, which, although ranked at the outset,

by most members of the hardy and rigidly practical class who chase the
sea mouster, as a chimerical fancy, has gradually worked its way into

favour, and at the present moment gives steady employment to some
sixteen or twenty men engaged in manufacturing it. The apparatus
consists of two distinct parts: a pointed hollow tube of malleable cast-

iron filled with powder, which latter is caused to ignite a few seconds
after it is discharged; and the gun or large musket, from which it is

projected, and which is short and thick, and weighs about 30 pounds, or

as much as a man can conveniently handle. There is nothing peculiar

about the gun except the large size of its bore, and the thickness and
strength, not only of the barrel but of all the parts, the stock being
entirely of iron, but admirably shaped to combine lightness with strength.

The bomb lance, as the projec-

tile is termed, is about 2 feet

long, and is represented in sec-

tion in the figure. There are

three sizes, the largest weigh-

ing 3 lbs., and the smallest 1| lbs., but the greatest demand is for the

medium size, which weighs about 2 lbs. The front or principal portion of

the lance, a, is of a triangular section at the point, so as to cut its way
with greater ease through the mass of blubber and flesh orbone. The cavity
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is compactly filled with gunpowder, after which the hinder portion, b,

fitted with india-rubber wings, is tightly screwed, making the whole

firm and solid. The wings are for the purpose of steadying the projectile

in its flight, and readily fold themselves down when the instrument is

inserted into the gun. The piece, b, which contains the fuse, is the most

interesting portion. One grand difficulty in devising destructive missiles

of this kind has always been to find room for a sufficient length of fuse.

The slowest fuse which can be made to burn with certainty is consumed

at the rate of about an inch in seven seconds ; and it is a singular fact,

that if tightly enclosed in metal, as when melted lead is poured around

it, it burns instantaneously from one end to the other. The only prac-

ticable means of excluding the water of the sea and the animal fluids of

the body from the rear end of the missile, is by pouring in metal in this

manner when the bomb is constructed, and the mode adopted is to pro-

vide two such barriers with an open space between them. A washer of

leather, a trifle larger than the bore of the gun, is secured to the

hinder extremity, and serves as wadding to tightly fit the bore ; and the

end of the fuse is left unprotected, except by a slight covering of paper,

which is ruptured in the act of discharging the gun, so that fire is com-

municated to the fuse by the discharge of the gun with a certainty which

is never known to fail. The length of the part, b, is such that the bomb
explodes about half a minute after it is discharged, and the effect on the

animal is instantaneous, iflodged, as it should always be, in the vital parts.

Some skill is required in handling the gun, a kind of skill not

generally possessed by the sons of Neptune. The writer chanced, in

travelling a few days since, to be thrown for several hours in contact

with a middle-aged and very intelligent whaling captain, who said he

had by their use saved several whales which would otherwise have been

lost, as night was approaching; but he was inclined to employ them only

as a last resort, on account of the unskilfulness of seamen in the use of

the gun. Considerable judgment is required in managing the shooting.

If the whale is near, and small, there is great danger of throwing the

missile quite through him ; or if, on the other hand, he is very distant,

bad aiming will allow the point to glance off, or perhaps fail entirely of

touching him. It is common, however, to approach the monster from

behind, and discharge the piece in such a direction that the fatal lance

will travel longitudinally along his body, and lodge in any portion of his

vital organs. The whale very rarely plunges downward, but generally

darts forward when he feels and hears the shock, whilst the men in the

boat have every inducement to move a short distance in the opposite

direction. Many cubic feet of permanent gas are produced by the com-

bustion of the powder, and this is usually retained in the animal; and

by greatly diminishing its specific gravity, prevents its sinking, as it

sometimes inclines to do when dead, also preventing any attempt to

plunge, should sufficient energy remain after the explosion to induce

such an effort. The animal generally stops, flumes, and dies, without

making mnch disturbance.

Mr. George Hutton, an ingenious mechanic of this city, has lately in-

vented and patented a mode of hanging circular saws obliquely upon their

3hafts. If a circular saw is perfectly true, and mounted in a plane at right

angles to the axis of th' shaft, or as we say " square/' it will cut a groove

only equal to its own thickness, but if set obliquely to any extent, it will

cut a wider path. The difficulty has always been to make the position of

the saw readily adjustable, so as to produce grooves of any desired width.

Several plans have been recently patented, one of the best of which is

objectionable, from the fact that the centre of gravity of the adjusting

pieces is thrown to one side as the saw becomes inclined. Mr. Hutton's

plan appears amply secure and absolutely perfect in regard to ease and

nicety of adjustment, and makes perfect balance in any position, however

oblique. Two cast-iron collars, with plane surfaces, are fitted to the

saw, and have spherical surfaces on their opposite sides. These spherical

faces fit perfectly into concave washers, which are screwed together to

confine the whole by means of a nut. The apertures through the collars

are round on the plane faces, but oblong on the spherical faces ; and, by
means of pins passing through the saw and connecting the collars, or by
the aid of a short stop partially let into the shaft, the two collars are

always held in the same relative position. The holes are first drilled

accurately in the centre, and the elongation on each is afterwards pro-

duced in reverse directions, so that the saw is capable of being inclined

in only one direction. The only operation necessary to set it square, so

as to do ordinary sawing, is to shift it as far as possible in the other

direction, a movement which brings the sides of the original holes in

contact with the shaft. Pinching screws aid in nicely adjusting the

saw at any angle desired, but they are not essential, as it is easy to

adjust by tapping the collars lightly with a hammer or mallet.*

" We have already engraved one modification of this class of saw at page 107, in the
nflrt for -Inly last.

Among the scores of good and bad inventions now on exhibition at

the fair in Boston and at the Crystal Palace in this city, the most pro-

minent on account of size, if not of other qualities, is the "pioneer's

cabin," a style of house for either temporary or permanent location in a
wild country. The intent is to manufacture such cabins at points near the

verge of civilization, and so construct the parts that they will be light,

strong, durable, simple, and especially such as will form a tight warm
cabin under all circumstances. The great difficulty in designing such a

contraction is to provide for the shrinking and expansion of the material.

North America enjoys, or rather endures, some wet periods, but the

hygrometric condition of the air is for the most of the time considerably

dryer than that either of the British islands, or of any considerable part

of the Eastern continent. In every climate, however, there are changes
sufficient to affect every species of wood very sensibly, causing it, to

swell with the moisture, and either contract or split when the same
evaporates. If it happened that woody fibres increased also in length in

a degree at all proportionate, the difficulty would be much reduced, as it

would then be necessary to attend only to the relations of the structure,

to external objects, or to whatever metallic fastenings might be intro-

duced; but, unfortunately, the swelling and shrinking action being all

in directions at right angles to that of the fibres, no wood can be placed

transversely without introducing confusion. In common buildings this

action is distributed between so many open-jointed boards, clapboards,

shingles, floor hoards, and other pieces, that its effect is not sensibly felt

;

but this cannot well be admitted in a light cabin with few fastenings.

The pioneer's cabin, of which there are no less than three or four full-

sized examples from 16 to 20 feet long, and two stories in height, in

different parts of the Crystal Palace, is the invention of Mr. Daniel

Fitzgerald of this city, a man who is, or should have been, immortalized

by a host of patented inventions, among which is that of the Salamander
safe, and which, under the name of Mr. Wilder, to whom it was sold before

it fairly emerged from its swaddling clothes, has achieved a world-wide

reputation. Mr. Fitzgerald's cabin, like most of his other inventions, is

a step in a new direction, and may be succeeded by a host of imitations,

very possibly of improvements ;—but to leave anticipating, the cabin as it

stands possesses a number of distinctive features, of which the principal

is its method of allowing for the hygrometric changes of the wood, so that

one thickness of boards, without overlapping each other, insures a tight

protection in all weathers. This is by laying boards horizontally, the

edge of each resting upon the edge of the one below, confining the ends

loosely in vertical grooves, or their equivalents, at the corners of the

building, and allowing the whole weight of the roof, as also of the

chamber floors, to be supported by these boards instead of by the uprights.

As the atmosphere becomes damp, and the moisture begins to penetrate

the boards, the walls of the building extend themselves vertically, carry-

ing with them the upper floors (for there are two if we include the attic)

and also the roof. When, on the contrary, the effect of the sun is such

as to drive out the water, and the wood shrinks, the floors and roof

gradually descend, so that the height of the house is at no two moments
alike, except by chance. Vertical boards, nailed together so as to form

an L, are placed at the corners, and bound together by light iron bolts at

the top and bottom,' and also at the middle, the bolts being neatly covered

by boards, which thus form, over a very small portion of the surface, two

thicknesses of stuff. The rest is of single inch boards, the edges being

tongued and grooved so as to form a rather peculiar joint, the main fea-

ture of which is that of leaving no horizontal surfaces on which water

may lodge even for a moment. The cabins require no stuff thicker than

boards, and may each be packed entire on a single large waggon. They
can be manufactured and sold at a profit at as moderate a price as 250
dollars each, according to the estimate of the parties concerned in intro-

ducing the invention.

Mr. George Steers, the justly celebrated shipbuilder of New York,

the builder of the yacht America and many other very superior small

vessels, and the constructor of the new mammoth American ships

Niagara screw frigate, and the Adriatic Collins' line of packets, died

at his residence in New York, on the 25th of September, in consequence

of injuries received in being thrown from a waggon. Mr. Steers

was born in the year 1823, in the city of Washington. He removed

to New York before he was ten years of age, and from early boyhood

was absorbed in the study of naval architecture. No other subject

awakened any considerable interest in his mind. The system which

he applied with such admirable effect to the construction of vessels, was

suggested to his imagination before he had attained the years of man-

hood. It consisted mainly in the principle, that the best qualities of a

sailing vessel depend on the uniform displacement of water along the

lines. This theory was fully tested in the pilot-boat Mary Taylor, which

he predicted would surpass any similar craft that ever left the port of

New York. No vessel had been previously built where the centre of
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displacement had not been forward of the beam. The failure of his

experiment was confidently anticipated, but the result proved the cor-

rectness of his ideas, and established his claim to the possession of original

genius in his art. Among his earlier professional achievements "was the

building of the pilot-boat William O. Hagstaff, the yachts Syren and Sibyl,

Una, Cornelia, and Sylvie. The Queen of the West, built at Buffalo, is

regarded as without a rival on Lake Erie. His most brilliant triumph,

however, was in the yacht America, which was completed in the summer
of 1851. Since that time, his pre-eminence in that department of ship-

building has been universally conceded.

New York, 1856. T. D. Stetson.

PASSENGER STEAMERS FOR SHALLOW WATERS.

The sheer plan of a steamer which we here engrave, represents the

model recently introduced by Mr. Alexander Chaplin of Glasgow, as

especially suited for passenger traffic on shallow waters, but comprehending
as well numerous details of improvement, capable of judicious application

in steam and sailing ships generally. As our illustration shows, the new
model has a nearly straight flat bottom from stem to stern, excepting a

very slight rounding off towards each end. The sides of the vessel are

nearly vertical, and run into the bottom with a slight bend, being bent or

curved in at each end, to form the bow and stern. A vessel of this form

has a very small draught of water, as compared with its floating capacity,

whilst it will skim the surface of the water with great facility, the angle

of the entrance and the corresponding resistance being small, whilst the

horizontal disposition of the advancing surface will cause the resistance

to act upwards, and, as it were, lift the vessel. In some cases, the bottom

of the vessel may be made slight'y concave longitudinally, to cause the

Fit-

water which generally follows the ship along the centre of her wake.
The steering plates may be arranged either at the stern or at the bow ot

the vessel, or in both positions, and, in the latter case, the two sets of
steering plates may be actuated either simultaneously or separately. The
friction of the steering plates in their casings, may be reduced by ar-

ranging antifriction pulleys for them to bear against. It is proposed, in

some cases, to fit the vessel with a central cutwater, consisting of a plate

similar to the steering plates already referred to, and arranged in the
same way, in a casing, at the bow of the vessel, and working upon a
joint at one end. This keel or cutwater is to be lifted out of the water
when it is wished to turn the vessel rapidly, or when it is wanted to

approach an inclined beach or landing place—the projecting bow of the
vessel being in the latter case run up to the landing place in a manner
not possible with the ordinary form of vessel. A folding gangway or

stage is arranged upon a shifting centre at the bow of the boat for em-
barking or landing passengers and cattle, the stage being capable of being
put over either side of the vessel, or directly over the bows, as may be
convenient. When a vessel constructed in this manner is to be propelled

by steam, it is preferred to use paddle-wheels as the instruments of pro-

pulsion, although, if desired, one or more screws may be used. The
engines and boilers may be constructed according to any suitable plan in

use, but, according to one modification, it is intended to use several small

steam boilers instead of one large one—these boilers being preferred to

be of the vertical class, with internal conical flue tubes placed vertically.

In steam boilers of the vertical class referred to, the bottom tube plate is

found to suffer from the action of the fire; and to avoid this, and to

generally improve the action of the boiler, one or more furnaces is or are

fitted outside, being surrounded by water spaces communicating with the

boiler, whilst the flames pass through the side of the boiler, being made

1.

under current to be more decided, and to still further enhance the vessel's

stability, which, with the form described, is already very great, on ac-

count of the full or nearly full breadth being extended throughout, or

nearly throughout, the entire immersed length of the vessel. The ordinary

river steamers are built sharp, and usually with hollow lines towards each

end; by dividing such a model in three parts at the water line, it is ob-

vious that the middle part has in a great measure to float and support the

end parts in their upright position, as their displacement would only float

a small portion of their actual weight. The resistance of the ordinary

wedge or plough-shaped bow tends only to compress the sides of the

vessel, which cannot yield; the water is consequently forced back, and
considerably elevated along the sides of the vessel, which, in shallow water

or narrow rivers, carries along with her a heavy body of water, speed

under such circumstances being impossible. In the improved model, the

resistance being almost wholly under, it is essentially a yielding resistance,

tending to raise the vessel or lessen her actual draught. The sides of

the vessel, and more particularly the portion out of the water, may be

shaped in various ways.
It is proposed to make vessels of this class without any keel, stem, or

stern-post, and to steer them by mean 1- of two plates or blades, arranged
obliquely either at the stern or bow of the vessel. Each of these plates

work in a vertical casing in the end of the vessel, one plata being lowered
into the water when the vessel is to turn in one direction, and the other

plate when the vessel is to turn the other way. When the vessel is to

go straight ahead, both steering plates are flush with the side or surface

of the vessel. The plates work on joints at one end, and may be con-

nected to a rudder-wheel in such a way, that as one plate is hoisted up,

the other is lowered down, the wheel being worked like an ordinary

rudder-wheel. The steering plates have much greater control on the
motion of the vessel than the ordinary rudder, from their acting considerably

on each side of the vessel's centre line, and being outside of the disturbed

to dip in their passage into what is now a combustion chamber below the

tube plate. It is intended to furnish steamers of this class with accom-

modation for passengers, consisting of cabins, both before and behind the

engines, these cabins being half below and half above a decked space

passing all round, and being decked or covered over, so as to carry pas-

sengers on their tops if desired. The various proportions of the vessel,

and the arrangement of its various parts, may of course be modified in

practice to suit the particular purpose for which the vessel is built.

From the cause before mentioned, the ordinary central rudder is nearly

inoperative for a considerable distance on each side the centre line, con-

sequently the " man at the wheel " has to give it two or three rapid turns

in either direction alternately, in his endeavours to keep the vessel in a

straight course —the difficulty of steering being greatly increased in rough

water. These steering blades will be as easily worked in rough as in

smooth water. They will transmit no strain or jerk to the hand-wheel,

which will remain in whatever position it has been placed, and the vessel

may be kept in a straight course with a less resistance to her onward

progress. Actual experiment shows that the slightest projection of one

or other of these blades beyond the surface of the vessel will alter her

course ; and when one at each end is projected at the same time, their

united effects will turn the vessel completely round in less than half the

ordinary compass. The importance of this power of rapid turning must

be sufficiently evident in regard to steam vessels of every class; and by

using the steering blades in sailing vessels much time may be saved in

" tacking," and the ship will " come about " with the certainty of not

" missing stays." These steering blades are not liable to be " unshipped "

or injured, being completely encased in the hull of the vessel, and only

exposed to the action of the water when wanted. They are so arranged

as at no time to project downwards beyond the bottom line of the vessel

;

and are, therefore, not exposed to scrape the ground in shallow water.

The same remark applies also to the moveable " keelson " and "cutwater."
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The steering blades afford peculiar facilities for the application of the

screw propeller, as, from their position, they are entirely out of its in-

fluence, and, by their use, the great difficulty, as regards the position and

management of the rudder in screw steamers, is entirely avoided. This

remark applies to ordinary screw steamers, but it is also proposed to em-

ploy screws for propelling vessels of light draught, such as those already

described, the screws in this case being of large diameter, and only partly

immersed.

Our second illustration represents the inventor's upright tubular boiler

as adapted for marine purposes. We have already explained the ar-

rangement of this boiler under a somewhat dif-

Fis- 2. ferent form, but in the present instance the only

real difficulty in the working of such boilers is

entirely removed ; we refer to the continual burn-

ing out of the tube plate and the lower ends of

the flue tubes. This is obviated here by placing

the furnace quite outside of the boiler shell, sur-

rounding the fire with a water shell, which re-

ceives the direct intensity of the heat, before

allowing the heated current to get at the tubes.

There are many points of available novelty in

this plan which will occur to the practical en-

gineer. The use of the steering blades instead

if a stern rudder, allows canal boats to be made*

|( 6 or 7 feet longer than at present, that is, up to

' the full length of the locks ; whilst the boats can

be steered so as to avoid " brushing the banks," because, being acted

upon at both ends, they will take the quickest turn and keep in the

centre of the canal. This turning power has been tested with the result

of getting a boat round in a circle, the radius of which was only equal to

the length of the craft. Such boats must obviously be peculiarly availa-

ble for all river and lake traffic, if only for what may be termed their

flexibility of action.

STEAM WINCH FOE SHIPPING PURPOSES.

The application of steam power for the performance of the heavy
drudgery on board ships, and for facilitating the transfer of cargo be-

tween the pier and the ship's deck, is certainly one of the most valuable

of the recent adaptations of this great agent. Already it is found that

a ship, fitted with a steam winch of all work, can be worked with a vastly

reduced complement of hands, whilst the severe labour is got through

with superior rapidity ; and the business of the mariner is better done,

because less is given to be done by the human muscles, and more by the

human mind. The sailor becomes more of a director than a worker, as

he has in steam a willing servant—always obeying orders, and always

getting quickly through whatever it is set about. Hence, as captains

of vessels really begin to Gee what is to be gained by the use of a deck

engine, mechanical men bestir themselves to put the desired power into

the most conveniently available form.

We have before us a design for such an application, which has been

carried out by Messrs. J. & A. Taylor of Ayr on board the steamer Earl of
Carrick, on the Ayr and Liverpool station. In this arrangement the

essential feature kept in view by the makers has been the obtainment of

an expeditions mode of disengaging the power from the chain-barrel, as

is required in working such apparatus. The power is not applied directly

to the chain-barrel, but is communicated through the intervention of

frictional discs, so that the hoisting force can be put on or removed in

the most rapid manner.

The whole apparatus, including the vertical boiler, stands on a single

solid sole-plate of irregular form. The engine is an inverted direct-action

one, the cylinder being carried on the top of a couple of flat standards

resembling those of a steam-hammer. These standards are disposed

alongside one of the end-cheeks of a common winch, and the engine con-

necting-rod is jointed to a pin in a disc fast on the outer end of a hori-

zontal shaft running in bearings in the lower part of the winch framing.

It is this shaft which drives the winding barrel through frictional plates

and spur gearing. Near the centre of the shaft's length there are two
large discs fitted on with sunk feathers, one disc being for the double,

and the other for the single power train of barrel gearing. The same
shaft carries corresponding fast discs, faced with wood, and each carrying

a spur-pinion for actuating its corresponding train. A vertical lever,

set on a stud centre on the base frame, stands up between the two driv-

ing discs, and carries a couple of loose bearing pulleys in contact with the

backs of these discs. The upper end of this lever is linked to a hand-
wheel screw arrangement, which, being turned, presses one or other of

the driving discs against the frictional wood face of its corresponding

disc on the shaft to be put in motion. When a load has been hoisted,

the discs are put out of gear, and the lowering action is managed by a

frictional disc and strap of the usual kind.

Accidents not unfrequently occur from the hoist or its load coming in

contact with some fixed obstacle whilst a quick lifting action is going on.

In such a case, the frictional plates of this winch will give way, and

nothing serious can occur. The weight, indeed, can be raised, lowered,

or stopped, without in any way interfering with the engine. Such a

frictional connection is obviously a good one ; but, in other respects, we
have to find fault with the too great complexity of the details. We want
something a good deal simpler—with fewer parts, and more direct in the

application of the force. We have this objection to make against a great

many of the parts of Messrs. Taylor's arrangement. Amongst other

needless things is a governor. This is certainly quite unnecessary, as

the rate of working, or the absolute power to be applied, can be fully

regulated by the hand of the attendant.
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RECENT PATENTS.

FOUNTAIN PENS.

J. II. Johnson, London and Glasgow, (Prince, New York.)—Patent dated

February 15, 1856.

This invention comprehends some important improvements in Mr.
Prince's pen, as described by us at page 276 of our eighth volume.

These improvements have reference to the manner in which the pen is

fixed in the holder, and is prevented from bending or lifting too much
;

the regulating or stopping of the flow of ink ; the constructing of the pis-

ton and piston rod, so that they may be separated or contracted in length;

and to an indicator adapted to fountain pens, which are filled with ink

by means of the mouth, to show when the pen is full, and to prevent

the ink from being drawn into the mouth. Fig. 1 of the engravings is

a view of the pen ; fig. 2 is a longitudinal section of the penholder ; fig.

3 is a section of the improved piston rod ; fig. 4 is a section of the

feeding pipe, showing the regulator as in position and as detached ; and

fig. 5 is a longitudinal section, explanatory of the indicator.

The pen, fig. 1, is notched at or near the heel at the part b. In the

feeding tube, c, fig. 2, the upper

part of which is somewhat flattened FiS- 1.

or filed down, there is a notch or

nick, which corresponds to the form

of the pen, so that when the pen

is placed upon the feeding tube,

c, and with it inserted or fitted into the main reservoir tube, n, it is held

fast in its place, so that it cannot easily move laterally, nor slip out of

its holder. On the back of the pen, near its heel, there is a small eleva-

tion or bead, e, the object of which is to keep the pen from rising or

lifting too much during writing. During writing, the top part of the

elevation or bead comes in contact with the inside of the main reservoir

tube, as shown in fig. 2. This bead is of special importance in very

flexible pens, and in those in which the width at the parts inserted into

the tube is less than the inside diameter of the tube. The advantages

of interlocking the pen and feeding tube, c, are, that the pen is kept

firmly in its place, is not easily broken by compression, and greater

facility is afforded for inserting a new pen. In order to insert a pen,
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take out the feeding tube, place the pen upon it, and then insert both

the tube and pen together into the main reservoir tube, d. The pen

and feeding tube must always be taken out together. The heel of the

pen should be inserted in the main reservoir tube, to the extent of about

three-eighths of an inch. The bead or elevation, e, on the back "f the

pen may be dispensed with when the heel of the pen is as broad as the

inside diameter of the main reservoir tube, since the sides of the pen

itself will in that case keep it from lifting during writing, being in con-

tact with the inside of the reservoir tube. The pen must be made to fit

the feeding tube perfectly, especially at the points where the two are in-

terlocked.

The piston rod, p, and piston head, e, shown in fig. 2, are so

made, that the former can be easily attached to or detached from the

holder. The upper part of the piston head at H is made with a tapped

bole, and the lever end of the piston rod is furnished with a corre-

sponding screw thread, so that it can he attached to the piston head
when it is necessary to fill the reservoir tube with ink. The advantage
of this combination is, that after the reservoir tube has been filled with
ink, the piston head being drawn tightly into its seat at the upper end of

Fig. 2.

the tube, the piston rod can be detached therefrom, and laid aside. The
long ridge, or corrugation, shown on the back of fig. 1, is simply to

give the pen sufficient strength when made of thin gold.

In the extension piston arrangement, fig. 3, the lower part, j, of the

piston rod is hollow, and a screw thread is cut on the inside at the upper
end, to which a detachable portion, it, of the piston rod is fitted by a

screw thread on its lower end, and also by another small screw thread
just above it—a small shoulder intervening between the two. The
detachable portion, k, of the piston rod must be smaller than the bore of

the other part, j, so that when it is reversed it can be inserted into the

former. When this is done, it should he screwed tight up to the

shoulder. The advantage of this arrangement is, that the whole appa-

Fig. 3.

ratus will he of a very convenient length, and yet bold as much ink as

Mr. Prince's former pen, which is much longer. A cap or cover may be
placed over the piston, as well as the pen to protect them, when not in

use—these caps being screwed or otherwise secured upon the ends of the

main reservoir. In order to fill the reservoir, the supply tube is dipped
into the ink, and the piston is drawn up, at the same time drawing up a
sufficient quantity of ink to fill the reservoir tube. The piston rod may
then be unscrewed and laid on one side for further use.

The ink regulator consists of a short plug, m, fig. 4, and it is made
either cylindrical or conical, and has a small recess or notch cut out on
both sides, as shown in the detached views in fig. 4 ; its widest dimen-
sion being large enough to close the passage through the feeding tube.

By this means, when the regulator is inserted transversely into the feed-

ing tube, and is so turned that the central part referred to is in the same
line with the bore of the feeding tube, the ink flows on each side of it

towards the orifice at the lower end of the tube, the regulator being
open. But in order to graduate the flow of the ink, or to stop it alto-

gether, the regulator is turned partially round by means of a small
wrench in the pen cap. The external part of the regulating plug, m, has
a small shoulder formed upon it to prevent it from being pushed through
the feeding tube, and a small projecting part is also made on it to which
the wrench is applied, or the fingers may be used, if considered desirable.

The regulator should fit as accurately as possible into the feeding tube,
to which it serves in fact as a cock. To get the maximum flow or quan-
tity of ink it must be turned, with its narrowest width parallel to the
bore of the feeding tube, the part to which the wrench is applied lying
in the same direction as the inner central part. To stop the flow of the
ink altogether, as may be desirable when the pen is not in use, the
regulator must be turned at a right angle to the feeding tube. To get a
moderate flow of ink, it must be but partially open. The great advan-
tage of the combination of the regulator with the feeding tube is, that
any writer can readily adjust the flow of ink to suit his own hand, or
stop it altogether. The width of the regulator may bo less than the

diameter of the bore of the feeding tube, at the point where it is inserted,

in which case a fast or slow flow of ink could be obtained ; but the flow

of the ink could not be
wholly checked or stopped, Fig. *•

as is desirable, when the

pen is carried in the pocket.

The diameter of the regu-

lator should be a little more
than that of the bore of the

feeding tube. The feeding tube must be made sufficiently wide where
the regulator is inserted, to give it strength and durability. The bole

or bore of the feeding tube must be large enough to supply the largest

quantity of ink desired during use, a smaller quantity being easily ob-

tained hy turning or adjusting the regulator. The regulator should be

inserted in the feeding tube at a distance of from half an inch to an inch

from the lower end thereof.

When the pen is constructed to be filled by the action of suction with
the mouth in place of a piston, a small indicator is used to show
when the reservoir tube is full. This indicator consists of a small

chamber, fig. 5, in the upper end of the reservoir tube, with
an ink indicator or float, o, enclosed therein, which indicator

is so made that its specific gravity is less than that of the ink

to be used. This chamber is made somewhat less than an inch

in length, and is fitted into the upper part of the reservoir

tube, and closed by a screw-cap, p, which is fitted tightly

thereon, but which can be removed when desired. The
chamber is of the same diameter throughout, but can be made of a
slightly oval form. The bottom of the chamber has a small hole made
through it, leading into the main reservoir tube, the upper end being closed

by the screwed cap, p. A small hide or passage is made in the screw-cap

for the indicating spindle, p, to pass through, as shown in fig. 5. To
close the hole air-tight, a small screw-plug is used, this plug being

furnished with a shoulder to prevent the ink from escaping when it is

screwed home to its place. The float, o, is made hollow, so as to contain

air, and one of the guiding spindles, p, is screwed into it air-tight, so

that it will contain the air which is enclosed in it, being thereby ren-

dered buoyant in the ink. It is not absolutely necessary that the ink

indicator should be made hollow, except where it is made of hard rubber,

or of some material which is heavier than ink, the object being

to cause it to float before the ink when the ink arrives at

the chamber hy the action of sucking with the mouth. The
j central part of the ink indicator is about a quarter of an inch

\iin length, and the guiding spindles, p, should be something

^'over half an inch in length, or sufficiently long for the lower

one, which plays through the hole leading into the main
reservoir tube, to act as a guide during the using or feeding of the

float. The upper spindle should be so long, that when the indicator is

drawn upwards to its utmost limit, the spindles will pass through the

hole in the screw-cap, p, and come in contact with the tongue or lips of

the operator when filling the reservoir by suction. The float of the indi-

cator should have its transverse diameter less than that of the chamber
in which it plays to and fro. Its ends serve to close the holes above and
below, as it rises

and falls in its F 'S- 5 '

chamber. This

is of great im-

portance in fill-

ing by suction,

as with a little

care the ink may be kept from touching the lips or tongue. To fill the

reservoir with ink, the regulator, m, should be opened, then the screw-

cap, r, at the top, enclosing the indicator, o; in its chamber, being fitted

tightly thereon, the small screw-plug on the upper extremity of the cap,

p, is removed, and the pen is inserted in the ink to the depth of about

an inch, whilst the lips are applied to the upper end of the reservoir, and

by one effort, which should be quick and not prolonged, the air should be

exhausted. The indicator immediately rises and touches the tongue of

the operator, showing that the ink has filled, or nearly filled, the reser-

voir. Sometimes the ear will detect the movement of the indicator as

well as the lips or tongue. The small screw-plug should be immediately

inserted in its place, making the whole of the upper part of the reservoir

tube air-tight. In doing this, the indicator will fall (if it has not fallen

the moment the lips are removed from the upper end of the reservoir),

its lower shoulder coming down to its seat, thus interposing an obstacle

to the downward pressure of the air, and enabling the operator to secure

the ink in the reservoir. The pen should then be wiped, when it will be

ready for use. When the pen is not in use, the regulator should be

closed, and the pen-cap put on.
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LAND-CULTIVATING MACHINERY.

J. A. Williams, Paydon.—Patent dated May 8, 1855.

Br means of this machinery, the patentee obtains a simple and econo-

mic mode of drawing or actuating ploughs and other cultivating imple-

ments by steam power. The improvements consist in the employment
of a hauling machine fitted with a pair of windlasses or winding drums,
which are driven by steam power at a slow speed by an ordinary agricul-

tural engine. The slow motion may be obtained by any suitable arrange-
ment of bevil gearing, such gearing being driven by a driving belt passed
round a suitable driving pulley on the engine. The mode preferred,

however, for actuating the drums, is to fix a bevil pinion on the first

motion shaft of the hauling machine, such shaft having a large driving
pulley fast thereon. This bevil pinion gears into a large bevil wheel
fast on the second motion shaft, which is thrown in or out of gear alter-

nately with either of the drums, which are placed opposite each end of it,

by suitable clutch-boxes and levers. The framing carrying the winding
mechanism is supported on running wheels, and is firmly secured by
shafts to the framing of the engine, so as to render the two perfectly firm

and compact. The ploughs or other implements for cultivating and
working the land are attached to a small carriage, giving them an inde-

pendent action from the strain of the chain or rope, one end of which is

connected to the said carriage, whilst the other is wound round one of the
drums. The free end of the other rope or chain on the second drum,
when ploughing with one-way ploughs, is attached to an intermediate
rope fitted with swivel hooks or eyes, and this rope is connected at its

other end to the hauling carriage. The coils of the ropes may be guided
on to the drums by means of forked guiding levers working on fixed

fulcra, and actuated by the attendant, or they may be made self-acting.

A fixed table secured to the side of the machine and engine next the
ploughs, contains a row of holes at distances asunder equal to the widtli

of furrow. In these holes is successively fixed the axis of a moveable
guide pulley, round which the hauling rope is passed after being pre-

viously passed round suitable fixed guide pulleys or rollers secured to the
framing or table of the machine. A moveable guide roller is fitted upon
a moveable trassel under this table, to prevent the rope from rubbing
against the edge thereof, and to guide it on to the horizontal guide pul-
ley. A somewhat similar table and moveable guide rollers, forming part
of a framework, on travelling wheels, with small adjustable guide pulleys,

i< firmly fixed at the opposite end of the field by suitable shores or struts

embedded firmly into the ground. A large fixed horizontal guide pulley
is attached to this last-mentioned table or framework, round which pul-

ley is passed the intermediate rope here.in-before referred to. In plough-
ing by this machine, one or more furrows may be ploughed at once, ac-

cording to the number of ploughs employed, and the field may be ploughed
either in "towards," or in what is termed "one-way." Each time the
ploughs are drawn across the field, the moveable guide pullevs on each
lixed table or framework are advanced a certain number of holes in the
tables, according to the number of furrows made at one time, by which
means the engine and machine will not be required to move until the
whole length of the tables has been traversed or ploughed, when the
engine and machine are shifted into the next land. On the ploughs arriv-

ing at one end or side of the field, if they are one-way ploughs, the second
dram is thrown into gear, and draws them back again, whilst the first

drum is thrown out of gear, to allow its rope to be uncoiled by the back
traverse of the hauling carriage, in readiness for the next succeeding tra-

verse of the ploughs. To prevent the ropes from chafing against the
ground, they may rest on suitable carriages or troughs running on wheels.
A bell and signal apparatus is fitted on to the table or framework at the
opposite end of the field from the engine, which signal serves to indicate
to the engineer the precise time at which the ploughs arrive at the end

|

of the furrow, whereupon he shuts off the steam and stops the engine, to

*ile the ploughs to
'
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The accompanying engraving is a side elevation of the improved haul-

ing machinery with the steam engine which drives it. The arrangements
are applicable not only to ploughs and harrows, but also to any kind of

agricultural implement which requires to be traversed or drawn over the

land—such, for example, as grubbers, scarifiers, land rollers, clod crushers,

and mowing and reaping machines.

BRICK AND TILE MACHINE.

R. Gkey, Newcastle-on- Tyne.—Patent dated January 4, 1856.

The chief improvements in this machine consist in the employment of

a vertical pug-mill fitted with an Archimedian screw, and furnished at

the sides at or near the bottom with one or more lateral orifices, each
fitted with a suitable moulding die. In front of each of these orifices

is a traversing platform running on wheels, and fitted with the ordinary

rollers to ease the motion of the clay. The clay is introduced into the

top of the pug-mill, and is pressed down by the rotation of the* Archi-
median screw, which causes it to exude in the form of a continuous

length from the die on to the platform. This platform and orifice are

so disposed with regard to the centre of the pug-mill, that the longitu-

dinal centre line of the platform and orifice will not form a radiating line

from the centre of the pug-mill shaft, but approaches nearer to a tangent
from the circumference of such shaft; by which arrangement the sides

and angles of the stream of clay exuding through the orifice are rendered

sharp and smooth, being free from the raggedness which so often occurs

in ordinary brick machines of tin's class.

A stop piece or barrier is fitted to each platform to stop the motion of

the clay beyond the edge

of the platform ; the clay Fig. 1-

on arriving at this barrier

imparts a short traversing

motion to the platform,

during the motion of which

a number of cutting wires

come into action. These
wires are fixed in a frame

slidingacross the platform,

but made to move along

with it in the direction of

the clay. Since these

wires are passed trans-

versely through the clay to

sever it, they will have a

double motion imparted to

them, namely, one trans-

versely through the clay, and the other longitudinally, or in the direc-

tion of the platform's traverse. This double action secures the cutting

of the clay at right angles. The bricks or other articles having been
thus cut, the end piece or barrier is removed by a suitable mechanical
contrivance, such barrier being made to work on hinges or pivots at the

bottom, and when vertical is held in that position by a catch. The bricks

or lengths of cut material being removed, the platform or platforms are

traversed back by a weight and pulley, or other suitable means, and
the end piece restored to its vertical position again.

Fig. 1 of the engravings is a plan of the brick-making apparatus

;

fig. 2 is a longitudinal section of the delivery table and cutting mecha-
nism in the act of cutting; and fig. 3 is a tranverse vertical section of

the same.

At a is the pug-mill, the shaft, B, of which is driven by a spur wheel,

c, or other suitable arrangement. This shaft is fitted with the ordinary

pugging arms or knives, d, for kneading and working the clay, and
carries also at or near its lower extremity a helix or spiral, e, which
in its rotation compresses the clay, and forces it out in the form of a
continuous stream through the lateral opening, f, which may be fitted

with any desired form of die. At a are a series of rollers, forming the

surface of the sliding or travelling platform, h, upon which the stream

of clay passes as it exudes from the pug-mill.

In a machine of this class, there is an excessive pressure at one corner

of the die, and defective pressure at the other, thus causing the side

surface of the clay to come out ragged ; but, in order to obviate this

great defect, the longitudinal centre line of the platform and orifice, in

place of being drawn to the centre of the pug-mill shaft, forms a tangent

to a small circle drawn concentrically to the shaft, such circle being
larger or smaller according to the amount of skew desired to be given to the

platform and orifice. This travelling platform contains four v-grooved
pulleys, i, which are let into the framework of the platform between
the side plates, .7, and run upon the inverted v-edge of the fixed table, I1

,

2S
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underneath ; at k is the stop piece or barrier, which is hinged at l to the

end of the travelling platform, and is held upright by a tail piece, /„•, on

the binge, or by a groove or

.?'£-„2 - _ projection near the end of tlie

supporting bar, M. This bar

is forked, that is to say, it

branches out into two arms
or branches, n, which are

hinged at o to the under

side of the travelling plat-

form, fi, and rest upon the

ends of the blade spring, p,

secured at the centre to the

fixed table, j1. Pieces, Q, are

let into the under sides of

the arms, n, at the parts

where they bear upon the

spring. As the stream of

clay exudes from the pug-
mill, it passes over the rol-

lers, G, and on coming up
against the end piece or

barrier, k, carries the plat-

form forward with, it, the

barrier being retained in a vprtieal position by the bar, m, which is also

hinged to the travelling platform. As the amount of traverse of the

platform is so small, the supporting table, j
1
, does not require to be

longer than the platform itself, so long as there is sufficient length be-

tween the front pair of pulleys and the edge of the table. AtK and it
1

are four transverse sliding bars, the lower pair, it
1

,
passing through

rectangular or lozenge-shaped openings in the framework of the travel-

ling platform. The upper and lower bars are connected to each other at

their extremities by the short vertical bars or rods, s, so as to form two
rectangular frames.

These two frames are connected at their upper sides by a bar, t, laid

transversely across them, as shown in fig. 2, and at their under sides by

a corresponding bar, t 1
. Between these two bars, T and T 1

, are stretched

the ordinary cutting wires, u. The cutting wires are made to pass

transversely through the stream of clay in motion, so soon as the end of

the stream has come into contact with the barrier, k, so that the clay

will thus bu cut transversely into any number of desired lengths, at the

same time that it is exuding from the pug-mill, the cutting wires having

not only a transverse motion imparted to them by hand, in the operation

of cutting, but receiving also a longitudinal motion or traverse with the

platform in the direction of the stream of clay ; the mode of effecting

such combined motions constituting one of the main features of the in-

vention, and enabling the stream of clay to be cut rectangularly during

the time of its longitudinal or outward traverse, whereby a great saving

of time is effected. As the space between the last wire of the series

and the barrier, K, is the same as the spaces between the other wires, it

follows, as a matter of course, that all waste pieces will be avoided.

The cutter shown in the figures is made to cut seven lengths or

bricks at one time, but this number may of course be varied to any
desired extent by

Fig.3. simply increasing or

diminishing the size

of the apparatus.

Directly underneath

the lower bar, t1
, of

the cutting frame, is

fitted parallel there-

to the short bar, v,

dovetailed into the

under sides of the

transverse bars, r';

upon each side of

this bar, v, is hinged

a "tumbler' 1 or

catch, w, w1
, each

catch being so

hinged to the bar

as to permit of its

falling back when
pushed in one direc-

tion, and of being

immoveable, or offering a resistance, when acted upon in the opposite

direction. These "tumblers" are so arranged that they work in oppo-

siie directions to each other, and their function is to depress the support-

ing bar, m, and so release the barrier, k, from its holding groove or
catch, at the moment when the cutting wires have passed in either

direction through the stream of clay ; such wires being made to cut in

both directions across the clay, and not requiring to be brought back
again to their original position after each cut. The pressure of the end
of the stream of clay against the released barrier, k, causes it to be
thrown over horizontally on to the end of the supporting bar, m. The
stream of clay already cut into lengths is then left without resistance on
the platform, whilst the platform itself is run back again to its original

position close to the die, and the cut lengths are removed therefrom by
hand. The retrograde or back traverse of the platform is effected by
means of the counterweight, x, which is connected to a cord, y, passing

over the guide pulley, z, and attached to one end of the platform. This
weight also serves to prevent the platform from being run out by the

actual friction of the clay over its surface before arriving at the barrier.

Each of the tumblers, w and w l
, operates on a separate branch of the

supporting bar, m. The tumbler, w, acts upon the branch, n, and
thereby causes the depression of the supporting bar, m, when the cutting

frame by its lateral traverse brings that tumbler into action, whilst the

tumbler, w 1
, at the next or return stroke or traverse of the cutting

frame, is brought in contact with its respective branch, n', in the same
manner, and again effects the depression of the bar, m. Each tumbler,

in acting on its respective branch to depress it, presents itself to that

branch in a rigid state, and by having its lower end rounded or inclined,

as shown in the drawings, it is enabled to pass over the branch, and so

depress it, but when it has to return again across the branch, the hinge

in the tumbler enables it to fall back, and so pass freely over the branch

without again depressing it.

The action of each tumbler is precisely similar, but they are so dis-

posed on the bar, v, as to act in different planes on the two branches, k,

n 1
. The tumbler which has last acted upon its respective branch passes

on the return stroke through one or other of the slots or openings formed

in a line with its course on the opposite branch ; that is to say, supposing

the " tumbler," w, to have acted upon its respective branch, n, it will on

on its return pass first over the same branch, n, by turning backwards

on its hinge, and then through the slot or opening, a, in the other branch,

x 1

, at the return stroke. The slot or opening serves to allow the tum-

bler, w, to repass the branch, n', without acting upon it. Although only

one sliding platform and cutting mechanism has been shown, two or

more may obviously be applied to one pug-mill, with dies corresponding

thereto.

FLAX-BREAKING MACHINE.

J. H. Johnson, London and Glasgow, (J. J. A. Lalliee & F. J. Vignaud,

France.)—Patent dated March 26, 1855.

This apparatus is more particularly designed for the breaking of flax

and hemp, although it may be applied to the preparation of other fibrous

substances. According to one arrangement, the flax or hemp, having

been previously stripped or peeled, is placed between two horizontal

gratings, the lower one of which is stationary, whilst the upper one is

moveable, being attached to a sliding frame, to which a horizontal recip-

rocating motion is communicated by cranks and connecting rods, or

other suitable mechanical arrangements. The upper grating is made in

two parts, each half being hinged to the traversing frame, and capable

of being opened or turned back when a fresh supply of fibrous material

is required. The junction edges of the two halves of the upper grating

are made to interlock, so as to form a close joint, and they are brought

up close when shut by means of screw spindles. In order to clean the

upper grating, at the end of each traverse a slight vertical movement

is imparted to it, by causing it to slide alternately under and over suit-

able guides or rails, which are kept elevated by means of springs. In

place of actuating the upper grating, the lower one may be traversed

and the upper one fixed, or the gratings may be made concentric in

place of being plane, and the fibrous material may be supplied constantly

by the aid of grooved feeding-rollers. In the first arrangement, when

the material has been properly broken or dressed, the upper grating is

opened, and the moveable frame elevated by a lever, to enable the flax

or hemp to be removed with facility. The effect of this rubbing action

on the " boon" of the flax or hemp is to entirely break the same, since

the boon will be doubled up and rubbed over its own surface.

The engraving is a vertical section of one modification of the appara-

tus. The material is supplied to the machine in sheets or ribbons by

means of two endless belts, l and l', the upper rollers of which are

mounted upon the moveable cast-iron frame, E. A counterweight, m,

the position of which can be varied at will, balances the frame itself,
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which oscillates upon a centre. This arrangement is requisite in order

to allow for the reciprocating motion of the carriage, c, in which work
the ascending and descending plates, d, which act upon the grates or

serrated plates, e.

The movement is communicated to the carriage, c, by means of the

grooved eccentric or cam, o, in which works a friction pulley fixed to

the lever, x, which is jointed to the connecting rods, o. The hemp or

flax supplied to the machine by means of the belts, L and if, is received

between the fluted feed rollers, f, which nip one end of the hank while

the other is held between the toothed nippers, p. The portion or length

contained between the rollers, f, and the nippers, p, is submitted to the

friction induced by the reciprocating motion of the carriage, c, and that

of the two plates, i>, which alternately rub the material over or upon the

fixed grates or serrated plates, e. The ascending and descending motion

of the plates, D, is obtained during the movement of the carriage, c, by
an eccentric, a lever, and the connecting rod, o_. This connecting rod

communicates motion to four levers, which are coupled together by
helical springs. At the end of each stroke of the carriage, c, the nip-

pers, p, open, in order to allow the feeding cylinders, f, to draw away the

hemp or flax that is between the grate and the plates. The quantity

which is drawn away can be regulated at will, according to the fineness of

the material, by means of a screw.

In order to rotate the roller, f, a ratchet wheel is fitted at its extre-

mity. The pall which moves this wheel is mounted upon the lever, j,

which i3 connected to a rod, receiving a reciprocating motion from the

lever, h, which is actuated by an eccentric, so that each revolution of

this eccentric causes the ratchet wheel to advance two or three teeth,

according to the length of the lever, j, which can be regulated at plea-

sure by uniting it at different places with the connecting rod.

In order to press the material closely between the plates, d, and the

grates or serrated plates, e, these latter are mounted upon the move-
able frame, k, which is kept always elevated by means of springs. To
produce this effect, these springs act upon the extremities of levers jointed

to the frame by the short connecting rods.

HAIR AND OTHER PINS.

J. H. Jonxsox, Lrjndon and Glasgow, (E. Bourdon, Paris.)

Patent dated May 7, 1855.

M. Bourdon has in this invention sought, by imparting an improved
form to the shanks of hair and other pins, to obtain an increased security,

and to render the pin less liable to become accidentally displaced than those

constructed in the ordinary manner. This improvement in the form of

pins consists in making the shank, or a portion of the same, undulating

Fig

instead of straight; and in hair pins with two shanks, either one or both

of such shanks may be made undulating ; or, in place of forming or bend-

ing the shank into an undulating form, it may be made straight, and

have a series of irregular undulating projections formed round the sides

thereof. The undulations or projections may either be made on the wire

before its manufacture into pins, or they may be made during the process

of the manufacture, or formed after the pin is constructed, by any suitable

mechanical contrivance, and they may be applied to wire of any
desired section whatever. In forming the undulations, a ma-
trix is used, having an undulated surface, in conjunction with

a die, also with an undulated surface, but so disposed that the

projections on the latter surface shall correspond to the hollows

of the matrix. This die is fixed to any suitable press, and a

range of straight pins having been placed on the surface of the

matrix at right angles to the undulations, the die is brought

forcibly down upon the pins, thereby obliging them to assume
the form of the die and matrix. In fig. 1 is shown an undulated

hair pin, and also another form of straight pin, the shank of

which, in place of being undulated, has a number of projecting

knobs formed on its surface, such knobs having precisely the same effect

as the undulations before referred to. Two
forms of undulated double-hair pins are made, one

having both its shanks undulated, whilst the

other has only one shank so formed. These hair

pins are formed in a somewhat similar manner
to the undulated common pin, except that, as two
shanks are undulated, an intermediate plate, c,

figs. 2 and 3, is employed, this plate being undu-

lated on both its upper and lower surface, and the

two shanks having been previously bent being

laid over it. The plate, c, with the pins upon it

is then laid upon the surface of the undulated

matrix, a, and the undulated die, b, is brought

down, thereby producing the undulations on both

shanks simultaneously.

STEAM ENGINES AND GOVERNORS.

W. B. Johnson, Manchester.— Patent dated ith April, 1853.

One of the improvements comprehended under this patent, has refer-

ence to the kind of engine commonly called " direct-action compound
engines.''. Fig. 1 of our engravings is a side elevation of a compound
engine, showing the improvement, which consists in placing a high pres-

Fig. 1.

I I

sure or non-condensing cylinder abeve, but slightly on one side of a low

pressure or condensing cylinder.

The two cylinders are firmly fixed to the framing in an ordinary

manner, and are placed at

such an angle to each other

that their centre lines shall

meet or intersect each other at

or near the centre of the main
crank shank. The power of

the two cylinders is communi-
cated by the usual piston and

connecting rods to one crank

pin for the purpose of gaining

room, for which the cylinders,

as before stated, are placed not

exactly over each other. The
valve boxes, valves, and other

parts of the engine may be of the ordinary description. A second

improvement consists in placing two high pressure cylinders with a low

pressure cylinder between them ; the piston rods of the three cylinders

being fixed to one cross bar, and the power of the three cylinders being
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communicated to one crank pin by the connecting rod. The valve

boxes, valves, and other parts of the engine may be of the usual con-

struction.

The invention relates further to certain modes of working the air-

pumps of stationary, horizontal, or diagonal condensing engines, and con-

sists in placing an air pump on each side of the steam cylinder. The
air-pump piston rods are fixed to the same cross bar as that to which the

steam cylinder piston rod is fixed, and are worked thereby. Another

part of the invention consists in placing the air-pump in an horizontal

position, and in attaching it to the under side of the engine framing.

In this arrangement motion may be communicated to the air-pump piston

or cross bar by a lever, worked by the steam cylinder cross bar. Also,

in working air-pumps by connecting their cross bars or their pistons

with the main crank through the medium of a connecting rod only, or

working the air-pump by a supplementary shaft and crank, caused to

revolve by being attached to the main crank pin.

The. patentee next describes a method of supporting the piston and
rod in horizontal or diagonal engines, consisting in the adaptation of an
adjustable bearing to the under side of the pistjn rod, by raising which
the said rod may be kept in its proper central position, and the piston

thereby prevented from bearing heavily upon the lower side of the cylin-

der. If the engine be of such construction that the piston rod passes

through both ends of the cylinder, then an adjustable bearing is con-

structed at each end thereof.

The improved governor, or apparatus for regulating the speed of

engines, is shown in longitudinal section in fig. 2: it consists of a

screw, which acts upon fluid contained within a cylinder. The screw is

made to revolve by its shaft being connected by any suitable means to

the engine : the shaft revolves in bearings, and the cylinder is mounted
so as to slide thereon, and any variation in the speed of the engine causes

the screw to force the fluid with more or less power upon one end of the

cylinder, so as to move it upon the shaft—the direction depending upon
the direction in which the screw is made to revolve. Through the me-
dium of a bell-crank lever, attached at its upper end to the side of the

cylinder, and other suitable connections, the cylinder acts upon the

valve provided for the purpose of regulating the supply of steam to the

engine. A spring or weight is attached to the lever, and imparts to the

cylinder a tendency to move in a direction contrary to that which would
be given to it by an excessive speed of the screw, and by this means opens

the valve for admitting steam to the engine when the screw is under its

proper speed. Each end of the cylinder is provided with fixed vanes

or partitions, for the purpose of preventing the fluid contained within

the cylinder from revolving simultaneously with the screw. In this

arrangement the screw revolves only, while the cylinder moves back-
wards and forwards upon the screw shaft, giving the requisite motion
to the steam valve ; but the cylinder may be made stationary, the

screw, with its axis, moving backwards and forwards as well as revol-

ving, so as, by suitable connections, to give the requisite motion to the

steam valve. The axis of the screw and cylinder may be placed either

vertically or horizontally.

RUDDER SCREW.

J. A. Ben-field, Jtuthcrhitlte.—Patent dated July 27, 1855.

The arrangement of propelling apparatus specified under this patent is

applicable, the inventor states, to all classes of vessels, and may be
actuated by steam or manual power; the latter, of course, being suitable

for boats. Instead of placing the screw-propeller in the usual place in

the deadwood of a boat and in front of the rudder, Mr. Benfield forms an
opening in the rudder, and arranges the screw so as to work therein.

To allow of the adjustment of the rudder when the boat is to be turned,
the screw is fixed upon a short shaft carried in bearings in a frame in
the rudder, and this shaft is connected by a universal joint to a shaft
passing through a stuffing-box into the interior of the boat. Inside the
boat, suitable gearing is connected with the shaft for the purpose of
driving it by hand. It is considered that ships' boats propelled in this
way will be particularly suitable for warlike purposes, or wherever it is

desirable to proceed with silence and the least possible disturbance, for
the action of the screw does not create a noise like that of oars ; and on
reaching an enemy's vessel, there are no oars to draw in, but the entire
crew of the boat are ready for instant action. Our engravings show the
application of the arrangement to a ship's boat; fig. 1 being a plan,
and fig. 2 a longitudinal vertical section of the boat. The rudder, a, is

formed with an opening fitted with a frame, n, in which are bearings for
the short shaft upon -which the screw-propelling blades, c, are formed or
fixed. This short shaft is connected by a universal joint, n, to the pro-

pelling shaft, e, the joint allowing of the movement of the rudder from
side to side, this movement carrying the screw with it, and causing it to

act obliquely when the boat is to be turned. The shaft, e, enters the
boat through a stuffing-box, and is connected at its inner ends by means
of a set of wheels, f, with a handle, g, by means of which it can be

Fig. 1.

driven. The tiller, H, is made to travel upon a segmental plate, i, and
is fitted with a clamp and screw, by means of which it can be fixed in

any position. The patentee describes an arrangement of wings to be

attached to the rudder, so as to shield the screw as it were, such wings
preventing the screw from throwing the water off laterally. The paten-

tee also shows the application of his rudder-screw to large vessels, and

Fig. 2.

describes a mode of constructing the screw-shaft and frame, so that the

whole may be detached from the rudder, and the openings filled up by a

wooden board or plank. He also shows an arrangement of antifriction

rollers, to be placed round the rudder head to reduce its friction in

turning.

SELF-ACTING LOOM TEMPLES.

J. Athekton, W. Boyes, & W. Lancaster, Preston.

Patent dated April 19, 1855.

This invention comprehends various modifications of self-acting tem-

ples, such as are employed in looms for weaving, for the purpose of keep-

ing the cloth or textile fabric distended to its proper width as it is woven
;

and also an improved form of cover to be employed in connection there-

with, for the purpose of keeping the fabric in close and forced contact

with the temple in the process of weaving. According to one arrange-

ment, one or more small rollers are employed, composed of any suitable

material—brass, however, being preferred. These rollers are furnished

with several series of teeth or toothed rims or rings, such rims being

situated at equal distances apart along the entire length of the roller.

When two rollers are employed, the teeth are so arranged as to occur

alternately upon each roller, so that, when the rollers are working toge-

ther, the several series of teeth upon one roller will correspond with the

intervening spaces upon the other roller. Over these toothed rollers is

placed a cap or cover of an improved form, the inner surface of such cap
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round the rollers as the fabric passes along. Fig. 4 represents a common
temple roller, which is constructed in an improved manner—namely, by
passing the pins through a piece of sheet-

lead, and then bending the lead to the cylin-

drical form, the body of the roller being

formed by pouring in molten metal, which
unites the parts together, and firmly fixes the

pins into the rollers.

ROTATORY ENGINES AND LIFTING APPARATUS.

J. Joves & A. C. Shirreff, Glasgow.—Patent dated March 22, 1856.

Figs. 1 and 2 of our engravings are longitudinal and transverse verti-

cal sections of the rotatory engine covered by this patent, and fig. 3 is

a side elevation of a winch, showing the application of rotatory engines

to the working of lifting and lowering apparatus.

In the rotatory engine represented in figs. 1 and 2, the steam acts in

a cylinder or cylindrical chamber, a, disposed horizontally, and cast with

Fig. 1.

or cover being grooved or fluted, in correspondence with the series of

teeth of the rollers. The edge or selvage of the fabric at each side of the

loom passes between a roller or rollers and the cap or cover, which, being

grooved internally, forces the teeth into the cloth as it passes along to

the beam, and thus maintains it at its full width, and prevents contrac-

tion, whilst the forward motion of the cloth on to the beam is not impeded.

In making these toothed rollers, they may be first cast or otherwise

formed with a number of projecting beads or rims, according to the num-
ber of rows or series of teeth required, and these rims are then cut into

teeth by means of suitable revolving cutters, whilst the roller is held in

a lathe. When these rollers are of the kind called " trough temples,"

and extend the whole width of the cloth, the trough in which they revolve

should be fluted in the same manner as the cap or cover above described.

Another method of forming the teeth of the temple rollers is by
cutting an angular-threaded screw thereon, and fluting or grooving the

same longitudinally into teeth, blank spaces being turned or otherwise

formed in one, two, three, or more places, opposite to which raised ribs

or projections are cast or otherwise formed upon the inside of the cap,

cover, or trough.

According to a second arrangement, the temple consists of two plain

rollers, situated at some distance apart, with their axes parallel, and

having an endless belt or strap of leather passed around them, such belt

being provide" with rows or series of pins projecting from its outer sur-

face. Above this strap is placed a cap or cover, which is grooved

or fluted, so as to correspond with the series of teeth upon the belt or

strap. The selvages of the cloth pass between the pins and the cap or

cover, thereby causing the belt to revolve around the rollers, and keep

the cloth at the required tension.

According to a third arrangement, the temple is made of a conical

form, that is, tapering towards the centre of the cloth, by which means
the cloth is kept much better distended towards the selvages. This

peculiar form is applicable to all kinds of temple rollers, whether cut,

cast, or roughed in any other manner, and whether they are side temples

or trough temples extending across the whole width of the cloth.

A fourth portion of the invention consists in casting temple rollers with

the pins or teeth on their circumference, in place of forming such pins

or teeth thereon according to the mode in common use, or fitting them
thereinto after the rollers have been cast.

In all of these arrangements, the frame which carries the rollers may
be attached or fixed in a rigid manner to the frame of the loom, but it is

preferred to arrange it so as to be capable of sliding in fixed brackets

towards the front of the loom, being

held moderately firm by means of a

friction spring, or other suitable fric-

tion apparatus, so that, in the event

of the temple or frame being struck

by the shuttle or otherwise, it will

give way, and will remain displaced

until restored to its position by the

workman, when the loom is again

set in motion.

Of the engravings, fig. 1 is a

side elevation of one modification of the improved temples, and fig. 2 is

a longitudinal vertical section, the roller being left in elevation. The
bracket, a, is bolted or otherwise fixed to the breast beam of the loom,

and upon this bracket is mounted the roller frame, b, being fitted so as to

slide and hold by the pressure of a

spring, o. In this example a single

roller, i>, is used, being carried by the

I
frame, b. This roller is formed with

notched rims, e, formed by cutting an
angular screw thread upon the roller,

and then grooving it longitudinally.

The notched rims do not extend over

the entire length of the rollers, but

are separated by spaces at intervals.

The cap, f, which is in this instance

hinged to the frame, and field down upon the roller by a screw, H, is

formed with ridges and recesses, o, corresponding to the notched rims

and to the intervals between them, the cap having the effect of holding

down the selvages of the fabric upon the roller,

which turns as the fabric passes along between
the roller and cap. Fig. 3 shows the arrange-

ment of temple in which an endless belt is used,

this belt being furnished with pins or points,

and passing round a pair of rollers, whilst a

cap is placed above the endless belt, and keeps

the selvages of the fabric down upon the pins. The endless belt is carried

Fig. 2.

flanges, by which it is bolted down to a cast-iron base plate, b. The
steam has ingress by a passage, c, formed so as to enter the cylindrical

chamber at one side thereof, whilst a similar passage, D, on the other

side serves for the egress of the steam. These two passages, c, i>, pass

to a face in the valve casing, e, and a valve, f, serves to alter the direc-

tion of the current of steam, so as to reverse the engine. Inside the

cylinder, a, and working in contact

with the upper side of the cylinder, is

a smaller cylinder, o, by preference of -

about four-fifths of the diameter of the

cylinder, A ; this cylinder forms the

revolving piece, and is in one piece

with the shaft, h, the two ends of

which pass out through stuffing-boxes '

in the end covers, i, of the cylinder, A,

and are supported in external bearings,

j. The rotating piece, a, is hollow to

the extent of about half its diameter,

and is formed with three slots parallel

to its axis, and directed radially towards

its centre. In these slots are placed

three pistons, K, which are fitted with

spring-pressed plates or loose pieces,

so as to work steam-tight into and out

of the slots, and against the internal

surface of the cylinder, A. A roller, r,,

is placed in the central hollow of the

rotating piece, o, and lies between the

inner ends of the pistons, k ; the ends

or edges of the pistons, k, which bear upon the roller, l, and against the

side of the cylinder, A, are curved so as to fit accurately between the said

roller and the side of the cylinder, notwithstanding that they may at

certain periods lie obliquely to the radius of the cylinder. The pistons

are in transverse section, portions of circles fitting the space between
the circle of the roller, l, and that of the cylinder, a, and must neces-

2H
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savily fit across any of their diameters. The rotating piece, G, is, as

already stated, in contact with the top of the cylinder, a, steam-tight
contact being maintained along this line by loose pieces, m, which are

adjusted by means of wedges, n. The piece, g, is thus eccentric to the

cylinder, a, and a space of crescent furm, in transverse section, is left

between the two. The steam acts upon the area of the pistons exposed
in this crescent-shaped space, and as each piston comes round to the

narrow part of the crescent, the side of the cylinder forces it into its slot,

until at m it is wholly withdrawn within the piece, G. This inward
movement of each piston as it comes round, constantly maintains the

roller, l, in a position concentric with the cylinder, a, and as the pistons

again pass the point, m, they are forced outwards by the roller, l. The
ends or shoulders of the piece, G, and the ends of the pistons, k, are kept
steam-tight by means of a plate or lining piece, o, inside one of the

cylinder end covers, i. This plate is pressed against the rotating piece

and pistons by means of springs in the end cover, which springs can be
adjusted by means of screws, p, tapped through the cover. This adjust-

able plate may be applied at both ends of the cylinder, but this is not
always necessary, as, if the end furthest from the adjustable plate is

slack, the pressing in of the plate will force the piece, g, over to the

other end, and so make it tight. The engravings represent the apparatus

cranes and various kinds of lifting and lowering apparatus, and the
invention also comprehends the application of a rotatory engine of any
suitable kind, to a crane, winch, or other raising or lowering machine.
In other words, the invention comprehends the combination, in a single
independent machine, of a crane, winch, or other raising or lowering ap-
paratus, and a rotatory engine of any suitable kind.

as constructed to serve as a steam engine, but it may be adapted to act

as a pump, or as a motive power machine, worked by other fluids besides

steam, the valve and other details, if necessary, being of course modified
to suit the particular purpose to which the apparatus may be applied.

In fig. 3 is shown the application of the improved rotatory engine to a
winch, which is taken as an example of lifting and lowering apparatus.
Any letters in fig. 3 that are the same as any letters in figs. 1 and 2,

.ndicate the same parts in all three figures. The cylinder, a, of which
one of the end covers, i, is seen, is bolted by flanges to the framing, q, of
the winch. The steam enters by the pipe, it, and passes off by the pipe,

s, the engine being in this instance of the high-pressure class, although
it may be made as a condensing engine if desired. The shaft, h, of the
engine has upon it a pinion in gear with a spur-wheel, t, upon a shaft, u,

below, and the motion may be communicated from this shaft to the winch
barrel in any convenient manner, the gearing being contrived, if desired,
to give two or more speeds to suit various loads, as is customary in or-

dinary winches The shaft, u, may be made to work a small feed pump,
v, by means of an eccentric, the rod, w, of which is jointed to a lever on
a short spindle passing through the framing, q, and fitted externally with
a gab lever, x, capable of being put into gear with a lever, y, jointed to

the pump-rod.

The improved rotatory engine may be applied in a similar manner to

AERIAL PURIFICATION OF IRON.

J. G. Martien, Newark, U. S.—Patent dated Sept. 15t7i, 1855.

During the recent warm discussion upon the merits of Mr. Bessemer's
mode of manufacturing iron, a previous invention by Mr. J. G. Martien, an
American, has turned up with evidence of the pre-existence of something
very like Mr. Bessemer's plan. Mr. Martien's invention is for purifying
iron when in the liquid state from a blast furnace, or from a refinery furnace,

by means of atmospheric air, or of steam, or vapour of water applied below,
and so that it may rise up amongst and completely penetrate and search
every part of the metal prior to the congelation, or before such liquid

metal is allowed to set, or prior to its being run into a reverbatory fur-

nace in order to its being subjected to puddling, by which means the
manufacture of wrought-iron by puddling such purified cast-iron, and
also the manufacture of steel therefrom in the ordinary manner, are

improved.

In place of allowing the melted iron from a blast furnace simply to flow

in the ordinary gutter or channel to the bed or moulds, or to refinery cr

puddling furnaces, in the ordinary manner, the patentee employs channels
or gutters, so arranged that numerous streams of air, or of steam, or

vapour of water, may be passed through and amongst the melted metal
as it flows from a blast furnace.

The ordinary process of refining iron by the use of a refinery furnace

is dispensed with, and the purifying of the iron is accomplished by sub-

jecting the melted iron from a blast furnace, before it is allowed to con-

geal, to the action of streams of air or of steam passed up through and
amongst the melted metal; where it is preferred by others still to resort

to the ordinary refinery process by remelting, then the invention is to be
applied to the melted metal as it flows from such furnace to a ted or

moulds, like that described as applicable to a blast furnace. The chan-

nel or gutter employed may be of any suitable material ; but it is preferred

to be of cast-iron, the bottom part being made hollow to receive steam
or air, or both. This gutter is perforated with numerous holes, preferred

to be inclined, so that the streams of air or steam may be forced through
the melted metal (as it flows along the gutter) in an oblique direction,

but, by preference, in the direction in which the metal flows. This, how-
ever, is not essential, as the streams of air or steam may be passed directly

up through the melted metal, or the holes may be inclined in the opposite

direction, so as to oppose the flow of the melted metal. When hot

blast or cold blast is used, it is preferred to connect the hollow bot-

tom of the gutter with the air pipes used for supplying the blast, and
when steam is employed, the hollow bottom of the gutter

is connected with the boiler used. By these means, the air or

steam introduced in the hollow bottom of the gutter below the

metal, will rise up and be forced through it in numerous
streams; or, in place of the gutter being the means of ap-

plying streams of air below the fluid iron as it comes from a

blast furnace, the moulds or beds into which the melted iron is received

may be arranged with means for introducing air or steam below the melted

iron, and to divide such air or steam into numerous streams, so that the

iron may be purified thereby after it has come from the blast furnace, and
before the congelation of the liquid metal takes place.

The gutter or channel above mentioned may be covered over for any
part of its length, and it may be arranged in a suitable manner to admit

of heat being applied to the metal therein ; and such is also the case

with respect to the moulds or bed, in order that heat may be continued to

the fluid metal after it has left the blast furnace, and whilst the process

above described of purifying the metal is going on. The iron thus puri-

fied may be allowed to cool in the moulds, or it may be run from the gut-

ter, channel, or receiver, into a reverbatory or suitable furnace, to be

highly heated therein, and may be puddled in the ordinary manner.

The patentee remarks that he is aware that it has before been proposed

to use streams of steam in puddling and refinery furnaces in such manner
as to come in contact with the surface of the melted metal therein, and

it has also been proposed to introduce steam below melted iron when
puddling the same; but what he claims is, the purifying iron from a

blast furnace or a refinery furnace whilst still in a melted state, as

described.

This certainly looks very like an anticipation of Mr. Bessemer's ideas.

.
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HOLDING INSTRUMENTS.

Ret. J. Beodie, Monimail, Fife.—Patent dated February 27, 1855.

In holding instruments of the ordinary construction, such as tongs,

pincers, pliers, or vices, the article held is acted upon hy the jaws or

holding parts of the instalment at two points directly opposite to each

other. There is an ohvious disadvantage in thus confining the holding

pressure to two points ; as, although there is a great resistance to any

tendency to press the article further into the jaws, there is very little

resistance to any strain tending to move the article laterally. The
patentee overcomes the defect referred to by providing in a variety of

wavs. according to the necessities of each particular case, for the proper

distribution of the holding pressure upon the article held in such instru-

ments. The improved instruments are constructed so that the article

held is acted upon by at least two points on one side and one point on the

other—this last not being opposite to or beyond either of the other two
points, but lying intermediately between them.

Our engravings represent the holding portions of various instruments,

and show some of the simpler forms under which the improvements are

practically worked oat. Fig. 1 represents a pair of pincer-pliers, con-

trived to take either a short or a long hold.

Fig- 1. The upper jaw is bent down and pointed to

form the single holding point, the article being

held, when a short hold is taken, between this

point and the short straight surface at the

outer end of the other jaw ; this surface being

equivalent in action to the two holding points

required in combination with the single point on the other jaw. The
lower jaw is formed with a shoulder, which comes into very powerful play

when a longer hold is to be taken. This instrument, taking a short

hold, will be found very useful in pulling ont and driving iu sprigs and

small nails. Taking a long hold, it will be useful when any substance,

such as a piece of wire, is subjected to the file. When a pliant piece of

wire is introduced, it is slightly bent at the point and shoulder of the

lower jaw, and the force with which it is held is very great.

This instrument will be found on trial far more serviceable than it

appears to be at first sight. When the curved point gets notched or bent,

a few minutes in the blacksmith's forge, and a few strokes with his ham-

mer, will suffice to bend it slightly downwards, when it can be easily

readjusted and sharpened either by the grindstone or the file.

The same principle may be applied to all varieties of tongs. In the

arrangement shown iu fig. 2, the jaws project laterally, so that the article

held, as, for instance, a rod or bar, may ex-

tend beyond the joint on which the arms
move. A groove, narrow at bottom and wide
at top, runs along the holding surface of the

lower jaw, and the article lying in it is thereby

prevented from moving to either side. The
sides of the groove are notched or cut away at

one point, to allow the holding point of the other jaw to press close up to

the bottom of the groove.

In the pincer-pliers and tongs described, there is a defect which it is

desirable in some cases to remedy. The pressure of the single point on

one side may sometimes be injurious to the

article held. Instead, therefore, of leaving it

to act directly on the article, a moveable
holder, or jaw-piece, turning upon a pin, may
be affixed to it, the article being pressed be-

tween the holder and the opposite jaw. This

form of the instrument is shown in the hold-

fast pliers represented in fig. 3. The same principles of construction may
be applied to vices of all kinds, which may thus be made to accommodate

themselves to every kind of inequality in the form of the article to be held.

There is yet another means of distributing the pressure and increas-

ing the firmness of the hold. This consists in employing two pairs of

holders, or projecting points—one pair on the one side of the joint, or

centre of motion, and another pair at an equal distance on the other side.

Fig. 4 represents a pair of cross-holding tongs

constructed on this system.

The rope-holder shown in fig. 5, combines

the various improvements which we have enu-

merated. The two arms have moveable holders

jointed to their sides, and between these holders

the rope or wire is pressed. Prolongations of

the levers or arms carry two other pins, as far

on the other side of the centre of motion as

the joint pins of the holders are on this side. These outer pins are

Fig. 2.

Fig. 3.

Fig. 4.

T.GTttn.

made to move freely in slots in the holders. The object of this ar-

rangement is to preserve the parallelism of the holders when the arms
are opened. At the other end of the lever there is a hole through which
a rope passes, serving, when pulled backwards, to bring the holders

together, and thus lay hold of the rope or wire. To prevent the pressure
of the instrument from injuring the rope,

the holder should be cut out in the form of Flg.fi.

a groove, nearly fitting the shape of the

rope. All the various forms of moveable
holders may be covered with a cushion of

gutta-percha or canvas, which at once pre-

vents any injury to the article held, and
increases the firmness of the hold.

AVhilst the principles of construction just described are new to the
mechanician, we find abundant examples of their application in the vari-

ous departments of animal mechanics. In the instruments shown in

figs. 1 and 2, a firm hold is obtained by making a single point of pres-

sure on one jaw act intermediately against two or more points of pressure

on the other. In the same manner, in the human hand, the thumb acts

intermediately opposite to the fingers in grasping any article. The hind
claw of 'rirds, more especially of birds of prey, acts in opposition to the

others; and the eagle's beak is precisely similar to the pincer-pliers as

regards the principles on which its action depends.

In the holdfast pliers a moveable holder is affixed to the intermediate

point of contact, in order to prevent the substance held from being in-

jured by the pressure of points upon it. The cushion of muscle and skin

which covers the points of our fingers acts on the same principle, and
serves a purpose precisely similar.

In the cross-holding tongs, the points of pressure act against each
other, two on the one side of the centre of motion, and two on the other.

The claws of the parrot tribe exhibit an arrangement which very closely

resembles this contrivance. In that class of birds, one foot is fre-

quently used as a band, whilst the weight of the body is supported by
the other. Their claws, therefore, require to take a firmer hold than
those of other birds, and accordingly we find them provided with two
claws in front and two behind.

PILE-DRIVING MACHINERY.

In the present paper we lay before our readers a description of

various novel arrangements of mechanism for effecting the rapid and
economical driving of piles, recently designed by Messrs. Ruber; son and
Howden, engineers, of Glasgow, the more important and practicable

modifications being illustrated by the accompanying engravings. Ac-
cording to one modification, the general arrangement and construction of

the pile engine framing resembles that of existing machinery. The
base consists of a rectangular timber platform, on the back part of which
is placed a boiler and steam engine, if steam power is to be employed for

actuating the piling movement. On the front edge of the platform are

Fig. 1.

two tall parallel vertical timbers, stayed at their upper ends hy inclined

timbers standing up from the back of the platform. Between the two
vertical timbers is a vertical screw-bladed shaft with deep threads, run-

ning in a footstep on the platform, and a top bearing in the crosshead of

the main timbers. This screw shaft carries a bevil wheel at its bottom
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end, for gearing with another bevil wheel fast on the front end of the

horizontal shaft of the actuating steam engine. The ram is fitted to

traverse -vertically in the ordinary way, and its upper end carries in

suitable guides a short horizontal sliding bar, one end of which has upon

it a small pulley or roller, capable of being brought into gear, as it were,

with the screw blades of the lifting screw shaft. The other end of this

sliding bar is in contact with a weighted crank lever, so that, except at

the intervals when the crank lever weight is sufficiently resisted, the

pulley on the bar is kept in constaut gear with the screw threads or

blades. This is the case when the ram or driving weight is at the

bottom of its stroke, or resting upon the pile head, and, on the engine

being set to work, the revolution of the screw spindle causes the ram to

be rapidly carried upwards by the pressure of the rotating

screw threads or blades. An adjustable throw-off piece is

fitted upon the screw at the proper height, and when the ram
attains this elevation, the throw-off piece comes in contact

with the pulley on the sliding base of the ram, and pushes
the latter back in its guides against the pressure of the

weighted crank lever behind. This movement causes the

pulley of the sliding bar to clear the screw blade, and the

ram then drops. In this way the continuous rotation of the

engine shaft causes a rapid elevation and fall, or driving ac-

tion of the ram. According to another modification of pile-

driving engine, the framing carries an upper and a lower

endless chain pulley, the vertical distance between these two
pulleys being proportioned to the length of the intended
driving stroke. The pile-driver is actuated by causing the

lower pulley to revolve continuously in one direction. The
top of the ram is fitted, as in the former instance, with a slid-

ing catch bar, kept forward by a weighted crank lever, so

that its overhanging end has a constant tendency to enter

the alternated spaces in the endless chain, arising from the

construction of the links. Thus, as the front side of the end-

less chain traverses upwards, it carries up the ram until the

latter arrives at the adjustable stop or throw-off pin. When
this point is reached, a tail upon the weighted crank lever

comes against the stop, and this draws the catch bar out of

the chain' link, letting fall the ram.

An effective pile-driving movement is also obtained by
adopting a mechanical contrivance resembling an ordinary

crab winch, and represented in vertical section in figs. 1 and 2,

the two sections being taken at right angles to each other. A
horizontal shaft, a, set in bearings in a winch frame, carries

a deeply-grooved chain pulley, b, capable of being driven con-

tinuously in one direction, by a band pulley on one end, or

by gearing. Round this chain puiley the lifting chain, f, is

passed, one end of the chain being attached to the head of

the pile, o, being driven, whilst the other passes over a guide
pulley in the top of the vertical framing, and suspends the

ram. According to one modification of the details, not shown
in figs. 1 and 2, a transverse slot is

formed in the chain pulley near its peri-

phery, and in this slot there is placed

a crank lever-nipping contrivance.

The short arm of this lever, which
turns upon a stud pin in the chain
pulley, is in the plane of the pulley,

and it is curved upon its acting face,

to correspond with the curvature of

one side of the chain groove, so that,

on being pressed over, it nips the chain,

and holds it from slipping in the

groove. The other, or horizontal arm
of the crank, carries a pulley in contact with a
stationary differentially-faced scroll disc or cam.
The action of this cam, as the nipping crank
traverses round it, is such as to nip the chain
firmly in the pulley groove during the greater part
of the pulley's revolution. The consequence is,

that the chain is thus, for the time, fast to the
"" periphery of the pulley, and, as the latter rotates,

it hauls up the driving ram. As the revolution goes on, the pulley on
the crank lever cam comes down upon a smaller diameter of the stationary
cam, and this releases the nip, so that the ram falls, and the chain pulley
revolves freely, quite independently of the hauling chain. The chain be-
ing attached at one end to the pile-head, it is always kept evenly taught.
As the action goes on, the stationary cam again gives the nip in the
chain groove as before. Instead of a common chain, a pitch chain, ur

a rope, p, with transverse pins, as shown in figs. 1 and 2, may be adopted,

the fixing of the rope or chain upon the periphery of the pulley, e, being
accomplished by a catch pin, c, working in the direction of the pulley's

plane, being hooked into, or released from the pins of the chain or rope,

by a bell crank lever, n, and stationary cam, e, as before. The pulley, b,

is fitted with two catch pins, c, at diametrically opposite points, the
hauling action only taking place for a length corresponding to one-half

of the pulley's circumference. When the hauling chain is caught and
brought down by the pulley, the slack of the chain in advance of the

catch pin hangs loose beneath the pulley, being hauled taught again on
the descent of the ram.

A short stroke steam cylinder may also be judiciously employed in

Fig. 3. Fig. 4.

giving a direct pull to the hauling chain of pile-drivers. The mode of car-

rying out this modification is shown in figs. 3, 4, and 5 ; fig. 3 being a side

elevation of a pile-driver of this class, whilst fig. 4 is aback elevation with

the back stay timbers broken away, and fig. 5 is an enlarged view of the

valve mechanism of the steam cylinder. An inverted steam cylinder, a, is

disposed vertically in the framing of the machine, the piston rod being

set to work through a stuffing-box in the lower end of the cylinder.

The external projecting end of the piston rod carries a pulley, b, over

which the hauling chain or rope is passed. One end of the chain

is attached at d to the head of the pile being driven, and it is then

passed beneath a bottom fixed pulley, c; then over the piston-rod pulley,

b ; then beneath a second bottom fixed pulley, c, like the first ; and,

finally, up and over the overhead pulley, e, of the frame, to the ram, F.

Various other pulley arrangements may be adopted for obtaining a long

stroke of the ram with a short stroke of the steam piston. As the
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piston rises it draws up the ram, f, and when the latter is let fall,

the piston falls of itself. The crosshead of the piston rod carries

a pulley, G, by means of which the

Fig. 5. steam supply valve is opened and

shut as the piston rises and falls.

In descending, the pulley, o, acts

on the curved arm of a short hori-

zontal spindle, H, carried in a

socket capable of adjustment upon

a vertical bar, j. In ascending,

the pulley, a, comes in contact

with a tumbler on a second short

spindle, i, carried in a socket, which

is also adjustable upon the bar, j.

Each spindle, n, J, is fitted with a

lever which acts on pins capable

of adjustment upon a vertical rod,

ic, and this rod, k, works vertically

in guide eyes, and acts upon a

lever fast on the weigh shaft, l.

This last shaft acts upon the valve

rod, m, by means of a forked lever,

and transmits the proper move-

ment for admitting steam below

the piston after each descent of

the piston and ram, and for allow-

ing it to escape on the requisite

elevation being obtained. The
escape steam enters by a port into

the space above the piston, and

passes off by a central pipe rising

from the top of the steam cylinder.

As the pile gradually sinks, one

end of the chain being attached to

its head descends also, and slackening back, prevents the ram from being

raised as high as before, so that the length of the ram's fall is always the

same, as measured from the head of the pile, the ram, as it were, follow-

ing the pile as the latter enters the ground.

ENGINEERING IN BRAZIL.

CITY OF EIO DE JANEIRO. MANA AND SERRA DA ESTRELLA RAILWAY.

ASCENT OF THE SERRA DA ESTRELLA INCLINE. PEDRO SEGUXDO RAILWAY.
— RIO AND TIJ (ICA RAILWAY. DOCK AND QUAY WORKS AT RIO. ARSENAL

OF MARINE. PONTA D'AEEA FOUNDRY. MESSRS. MYERS' ENGINEERING

ESTABLISHMENT.— DEGENERATION OF THE BRITISH WORKMAN IN BRAZIL.

WATER-WORKS AT RIO.

The city of Rio de Janeiro is the seat of government of the empire of

Brazil, the palace of the emperor being within three miles' distance there-

from. The number of inhabitants is stated to be about 400,000, but

thi3 amount includes the suburbs and the provincial capital of Nitherohy,

on the opposite shore of the splendid bay. The personal character and

conduct of the present emperor, Pedro II., is such as to make him loved

and respected at home and abroad ; and it is mainly owing to his en-

lightened government that the empire of Brazil in general, and the city

of Bio in particular, are indebted to the great progressive strides which

have been made during the last few years, not only in the social condi-

tion of the people, but also in those great works which are necessary to

develop the resources of the empire. The making of streets, public

roads and bridge*, with their repair and cleansing ; the plentiful supply

of water for the use of the population ; the introduction of the railway

system, with its concomitant advantages; the improvement of the arse-

nals and dockyard arrangements ; the efficient lighting of the city by
gas; the clearing away impediments in rivers, and opening means of

internal communication ; the foundation and encouragement of institu-

tions of charity, relief of sickness, and education; and numerous other

measures connected with the sanitary and social condition of the people

;

have received the greatest possible attention from the government; and

I venture to predict that, should the future witness an enlightened

course similar to that of the last four or five years, the empire of Brazil

will attain a height of prosperity and welfare which will place her in the

first rank of civilized nations.

The fir3t railway constructed in P.razil wan the one from Mana to the

Serra da Estrella (Star Mountain), which was opened about two years

since. Mr. William Bragge was the engineer, and he wisely fixed upon
the medium guage of 5 feet C inches, which thus became the guage of

this country. The railway is a single line, and the locomotive engines

and tenders combined, are from the workshops of Messrs. Fairbairn &
Sons of Manchester. This line of railway forms a portion (ten miles) of

the route from the city of Rio to Petropolis, an important town, some

3000 feet above the level of the sea, where the emperor has a summer
palace, and where a great number of German colonists have settled.

The route from the city is fourteen miles by steam-boat across the bay,

then ten miles by the railway, and then seven or eight miles up some

sleep mountain-sides by a well macadamised carriage-road, the winding

course of which has been fixed with considerable judgment.

The ascending of the serra of the Estrella by some safe and efficient

system of railway, is a problem which is now engaging the attention of

all the engineers, native and foreign, in Brazil. The importance of the

subject is very great in a country abounding in serras of vast extent

and considerable altitude, between which and the plains below, it is de-

sirable to have efficient means of conveyance for passengers and produce.

I give you a few of the proposals which are made to overcome the diffi-

culties, and I imagine that some valuable suggestions may result from

the subject being mooted in your columns.

Mr. Milligan, C.E., proposes the application of the principle of the

stationary undershot water-wheel to purposes of locomotion. Between

the two rails of the railway, and with the same inclination, is to be a

water-tight canal. The carriage axle, having the wheels to be driven

fastened upon it, has a water-wheel with floats fixed upon the central

portion in such a position, that, were the carriage placed upon the rails

and set in motion, the floats xvould work freely in the canal. It will be

seen that, when water is allowed to descend in the bottom of the channel,

its force will be expended against the floats of the wheel, and will cause

the revolution of the axle and wheels upon the rails—thus propelling

the carriage up the incline. The projector has made practical experi-

ments, in which a carriage, with forty-two men thereupon, was propelled

up an incline of 1 in 9, at the rate of two miles per hour—the water-

wheel being 5 feet diameter and 17 inches broad over the float, the canal

being 20 inches wide, and the float dipping only 6 inches into the

water. Since the experiment just alluded to, some alterations have

been made in the sizes of the different parts of the apparatus, by which

a speed of three miles an hour has been attained. There seem to me to

be several important obstacles to the practical working of this system

upon a large scale—amongst which, I may allude to the great expendi-

ture of water, the expense of construction of the canal and reservoirs,

and the difficulty of arranging for the descent of the carriages. Not-

withstanding these objections, Mr. Milligan has shown sufficient matter

in favour of the plan to warrant a trial upon a large scale, which his

patron, the Baron de Mana, has resolved to carry out.

A similar project has been the subject of a patent in England by a

Mr. Henfrey.

A proposal is made by Mr. Marchant, C.E., to use a locomotive steam-

engine as the power whereby to ascend the steep inclines, with the fol-

lowing provision for overcoming the slipping of the wheels upon the rails.

Upon the outer ends of the driving axles of the engine, Mr. Marchant
proposes to fix flanged pulleys of less diameter than the driving wheels.

Round the circumference of each of these will pass the loop of a strong

rope, band, or chain, which will be kept in a state of tension, the ends

being fixed at the top and bottom of the incline. The extra grip given

to the wheels is expected to be such as to prevent the slipping round
upon the rails. I much fear that the wear and tear of any flexible Land
will be so great as to render the plan too expensive for practical use.

The extreme steepness of some of the gradients (occasionally as much
as one in eight) appears to suggest that some of the simple methods
used in the English coal-mines and Welsh slate-quarries would be most
suitable—such, for instance, as counterbalancing trains on double lines

(or on single lines having a double portion at the passing point), or

stationary steam-engines or water-wheels. Probably, after all, an ordi-

nary tramway worked by mules would be most economical and efficient

in this country, where these animals are so plentiful. At the present

time, coffee and other articles are transported up and down the mountain
roads and passes on the backs of sure-footed mules, trains of ten or a

dozen animals being under the direction of one man.
The Pedro Segundo railway is now in course of construction by Mr.

Edward Price (the contractor for the Egyptian line), under the inspec-

tion of Mr. Lane, the government engineer. The present contract is

for a length of forty miles, proceeding by a level route from the city of

Rio to Belem, at the foot of the Serra do Mar. The works were com-
menced eighteen months ago, twenty miles are nearly completed, and
the entire forty miles, with stations complete, are expected to be ready
for use by the end of 1857. There will be a single line of railway, the

rails being Barlow's patent bridge-rail, requiring no chairs; guage,

5 feet 6 inches. I am informed that the contract price per mile-run,

inclusive of rolling-stock and stations, is £13,000. The shares of this
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railway have been taken up by Brazilians, and the government guaran-

tees 7 per cent, profit. A large space of ground in the city is now
being cleared for a terminus, and a stono bridge of two 30-feet arches is

being built near the city, to convey the railway over a small arm of the

bay. The contractor has erected steam saw-mills, the machinery of

which (M'Dowall's patent) is worthy of favourable mention, especially

an upright baulk frame saw, driven by a strap, the working shaft being

above—which arrangement is far preferable to having the shafting be-

low. When the driving machinery is above, it has no sawdust falling

down upon it.

Tijuca is delightfully and salubriously situated amongst the hills,

some 1200 feet above the city's level, and is yet within a distance of

nine miles of it. At night the temperature ranges about ten degrees

lower than in Rio, and it is a desirable retreat for the merchants and

gentry from the intense summer heat of the crowded city. Dr. Cochrane

has recently obtained from the government a privilege to make a rail-

way from Rio to Tijuca, and to work it for twenty years; he has formed

a company of G500 shareholders, at £22 per share ; and he has bound

himself to construct the railway, with all stations, sidings, carriages,

waggons, and working power, for a sum of about £140,000. A joint

survey and report of the Tijuca railway (or more properly, tramway)

was made, early in the present year, by Messrs. Marchant & Giuty,

civil engineers. These gentlemen recommend a single line of railway,

5 feet 6 inches guage, the space between the rails to be paved so as

to form a good roadway for mules, which are proposed as the best loco-

motive power for this locality. According to the survey of these gentle-

men, the steepest incline in the entire route will not exceed one in

eighteen, and this for a very short distance; six miles will be nearly

level, and the remaining three miles will be at an average gradient of

one in twenty-one. The first meetings have been held ; Mr. Marchant,

the engineer, is engaged in setting out the line; and it is stated as prob-

able that eighteen months will see the railway completed.

The paving of the streets of the city of Rio has been considerably im-

proved, under the judicious direction of the government engineer, Mr.

Lane, C.E. A large portion of the city has been paved in a very supe-

rior manner with Aberdeen sets ; but I am told that a suitable stone,

though not so durable as that from Aberdeen, has been found in this

country. Unfortunately the streets of Rio are very narrow, so much so,

that in many cases carriages can only pass one way, and a hand painted

upon the walls at the corners of the street indicates which way the traffic

is to proceed. This is a fault which cannot now be remedied, but the

government wisely shows every disposition to remove the inconveniences,

by opening thoroughfares, and by good paving.

Extensive dock and quay works, in connection with the Custom-house,

are being carried on by Mr. Neale, C.E., in a business-like style. A
railway has been made to convey the material for filling in from the

Castle Hill to the works in Palace Square ; a steam saw-mill is engaged

in preparing timber; a steam pile-driving machine, with direct-acting

cylinder, is in efficient work ; eight other pile-drivers are constantly

working; and several portable steam-engines are constantly employed

in dredging and in lowering concrete between the sheet-piling and other

work. Whilst alluding to these extensive operations, I may state that

a very complete set of pontoons and hydraulic machinery, for lifting

and lowering caissons, have been sent out from the workshops of Messrs.

Armstrong & Co. of Newcastle. The working machinery consists of

two high-pressure steam-engines, supplied by two upright boilers, driving

six hydrostatic pumps, which operate upon four hydrostatic lifting cylin-

ders; chains attached to these raise or lower the caissons as required.

The whole of this machinery has been put together by work-people from

England at the Ponta d'Area foundry, and was nearly ready, when I

inspected it, to be transported across the bay to its scene of action.

At the Arsenal of Marine the engineering workshops are very exten-

sive, and are capable of turning out a large amount of work of excellent

quality. They are managed by Lieutenant Robert Grundy, C.E., who
appears to turn his sound practical knowledge to good effect. A pair of

50 horse-power boat engines and boilers, entirely made at the arsenal,

which I examined in the workshop, ready to be put into the vessel, are

specimens of design and workmanship which would be creditable to any
British maker. The boilers have stood a test of 104 lbs. on the inch

without showing a leak. The foundry is large, and the workshops are

fitted up with excellent tools by Whitworth, Nasmyth, &c. A corru-

gated iron building, 180 feet long and 120 feet wide, has been ordered

in England, for use as boiler-making and smiths' shops. The central

roof will have a span of 50 feet, and there will be a travelling crane tra-

versing the entire length, 180 feet. There will be two side roofs at a

lower level, each 35 feet span. The boat-building department is upon a
large scale, and they are now laying the keel for a steam war frigate of

twenty G8 lb. guns, and 280 horses power.

The Ponta d'Area foundry at Nitherohy, on the side of the bay opposite

to Rio, is woiked by a company of proprietors representing a capital of

about £140,000, upon which amount an annual dividend of 9 and 10 per

cent, has been paid. The general management of this large concern
devolves upon Mr. Maylor, a gentleman of considerable scientific attain-

ments in engineering and boat-building. I noticed Mr. Lynch, formerly

of the firm of Lynch & Inglis of Manchester, in the position of foreman.
The establishment is devoted to general engineering and mill work, iron

founding, and boat-building. During the ten years which have elapsed

since the commencement of the works, forty-three boats have been built,

amounting to an aggregate of 17,000 tons burden. Most of these have
been steam boats, all the engines for which have been sent from Eng-
land, save a few of the smaller-sized ones. The works are on the mar-
gin of the bay, situated most advantageously for boat-building and for

steam-boat repairs, which form a large proportion of the work done here.

A large Yankee steamer is fitting up at Ponta d'Area, to be used for

passengers upon the river Amazon. The four boilers are each circular

in section, having two longitudinal flues, and are stated to have been
proved in America with steam at the pressure of 150 lbs. on the square
inch. The two engines work in an inclined direction, and are together

200 horses power. The vessel, boilers, engines, paddles, and all the
fittings, have been sent from the United States, and the passenger ac-

commodation is very commodious, and the draught of water light.

The extensive engineering workshops of Messrs. Myers, in the city of

Rio, are principally occupied by the repairs of steam boats and their

machinery. The firm also manufacture boilers, cisterns, steam-engines,

and coffee machinery. The operatives employed are native Brazilians,

negroes, Portuguese, and a few English, and all departments afford evi-

dence of judicious training and excellent arrangements. The lathes and
implements are from the workshops of some of our best tool-makers.

I regret to be obliged to state that the British mechanic coming to

these countries does not generally maintain the position he ought to do

;

the heat of the climate is made an excuse for habits of intemperance,

which render the workman unfitted for the performance of his duty, and,

if persisted in, end in delirium-tremens and a horrible death. There are

exceptions, of course ; but it is very unpleasant for an Englishman to

hear on all sides complaints of his countrymen for indulgence in this

besotting vice.

The principal supply of water for the city is derived from the Tijuca

hills; whence it is conveyed to a reservoir, or large cistern, in a cam-
panile sort of building near the city ; from this reservoir it proceeds to

the fountains and streets with a head force not exceeding 50 feet. It

seems strange that advantage has not been taken of the opportunity of

obtaining a good practical force of water for putting out fires and other

useful purposes, by placing the reservoir at a higher level. Fountains

and watertaps are flowing most liberally at every corner of the streets of

the town, and at regular distances in the roads of the outskirts ; this ex-

ample might well be followed in the British isles, the towns of which are

strangely deficient in these valuable provisions for the health and com-
fort of the people. At the same time the. water authorities of Rio ought to

imitate the European example, and take the water into people's houses,

instead of obliging them to fetch it from the fountains.

The Rio gas company's works are on an extensive scale, as may be

judged from the fact, which I have on the best authority, that the con-

sumption of gas during the month of July (1856), amounted to an average

of 210,000 cubic feet per 24 hours ! The price at which the gas is sup-

plied to the city is eighteen shillings per thousand feet, and the shares

are at a premium of 33 per cent. This prosperous undertaking is under

the personal management of Mr. W. G. Ginty.

The existence of the first railway in Brazil, the Mana railway ; of the

Rio gas works ; of the Ponta d'Area foundry ; of the company for the

navigation of the river Amazon ; and other projects of most vital impor-

tance to the prosperity of Brazil, are mainly owing to the public spirit,

liberality, and enterprise of a great man, the Baron of Mana, to whom be

all honour.

Bio de Janeiro, August, 1856. B.

REVIEWS OF NEW BOOKS.

On the Physical Conditions involved in the Construction op

Artillery. By Robert Mallet. Quarto. Plates and Woodcuts.

Pp. 283. Longmans, London. 1856.

Mr. Mallet's actual work goes a good deal further than the scope of

his title ; for it involves the discussion of the strength and properties of

metals far beyond the mere restricted employment of them for gunnery

purposes. For this reason, the handsome volume in which the author's
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opinions are enshrined, comes before the mechanical engineer with cre-

dentials of a superior order. The hook, indeed, is a hook for general

workers in metals, and not a mere text-book for gun-founders and forge-

men. The subject of the application of metal in the construction of

artillery obviously led so discriminating an investigator as Sir. Mallet

into more extended trains of thought and work; and we are persuaded

that no one can examine his printed results, without rising from the per-

usal with the satisfaction of having thereby added most materially to his

stock of general information on the treatment and qualities of the metals.

On the subject of the quality of metal to be used in making cast-iron

guns, the author administers a proper rebuke to those who depreciate

British iron, and cry up the foreign article for gunnery purposes :

—

" The repeated failures of cast-iron ordnance latterly, and a very imperfect and
uninformed appreciation either of the causes, or of the respective qualities of

various l makes ' of cast-iron, have induced the belief and expression of doctrine

'on authority,' that the failures have been owing to the use of British makes of

cast-iron ; that smelting with pit coal produces effects highly injurious to the

tenacity of the pig-iron, &c, &c. ; and that the remedy is to he sought in the

employment of foreign cast-iron, smelted with charcoal only, such as that of Nova
Scotia or Sweden ; and a certain plausibility is given to this half-fledged theory,

by the instance that ' a Swedish or Russian gun is never known to hurst,' and that

American and Swedish guns, even field-guns, are now fabricated of some similar

iron.

" The whole is a fallacy. There is no just reason to believe that any stronger

pig-iron is to be found from abroad than mauy well-known ' makes' of Great
Britain. The fault is not in the iron, but in the want of skill to choose what sort

of iron to obtain from the blast furnace in the first instance, and how to recognise

and choose it for gun-founding in the second.
"

' Fine-grained gray mottled iron,' it is constantly and truly said, is that best

fitted by tenacity and by elasticity for ordnance. But how is this in England
continually attempted to be obtained ? By mixing a perfectly white lamellar No.
4 pig-iron, or 'scrap metal,' equally intensely hard and Infusible, with some soft,

micaceous, or largely and coarsely graphitic dark gray, or almost black No. 1

Scottish or Staffordshire pig-iron. The two, possessing totally different fusi-

bilities, may be imperfectly mixed together, hut they cannot be combined by mix-
ture. They form a mass of coarse mottled iron, with large black dots of flat

scales of graphite in a white ground, more or less like * hornblendic granite,'

having a low density and small cohesion and elasticity."

The result of Mr. Mallet's deductions, after discussing the merits of

all the metals which have been adopted in the construction of artillery,

is, that guns must be made of such material and in such manner that

they will combine great absolute strength with a certain extent of yield-

ing power:

—

" A gun formed of cast-steel, or of harsh strong wrought-iron, provided it have
an enormous surplus of strength above the highest strain to which it is to be
exposed, will be very safe ; but if its proportions be reduced within a narrower
limit of balancing the final resistances with the bursting strain, or if the latter be
brought np, accidentally or otherwise, so as to approach such balance, the cast-

steel or the harsh wrovght-iron vrill be the most unsafe gun possible, while in all

cases the gun of ductile iron uiU be the safest. This might be popularly illustrated

by saying that the former gun approximates to one of enormous strength, but
made ofglass, while the latter approximates to a gun made of sufficient strength,

if conceivable, of leather or of india-rubber, or to the silk-wrapped guns of the
Chinese.

' The highest possible ultimate cohesion is, no doubt, most desirable ; but this

quality alone will not answer for ordnance (or for any other purpose in which
impulsive strains are concerned) : it must be united with the largest possible
amount of ductility within the elastic range to give security, or otherwise security
must be purchased by the accumulation of an immense overplus of material.
Were it possible to procure some variety of wrought-iron or of steel that should
possess the gTeat ultimate cohesion of the latter, united with the long range of
extension of soft ductile, such wrought-iron as is used for making chains or
rivets of, we should obtain the ne plus ultra of a material for the fabrication of
artillery ; but the latter indispensable quality appears, in the present state of
metallnrgic science, incompatible with the nature of steel in any form. The
attempts, therefore, recently made, at great expense, to fabricate guns of German
steel, seem a step in the wrong direction, and made in ignorance or in defiance of
the first principles that should guide us."

The Yorkshire and Staffordshire cast-irons, which have proved so

valuable for gun-founding, certainly do not possess very high co-efficients

of ultimate strength, but they are remarkable for extensibility and dura-
bility ; and here the author has a powerful fact in support of his theory.

This consideration brings us to the marrow of the volume—" Of the
proper construction, in wrought-iron, of guns of the largest class."

Wrought-iron guns, he remarks, up to 6-pounders, may be successfully

produced almost by any process of careful forging by hand, with good
hands ; and he instances the beautiful little Turkish guns forged at

Erzeroum, and shown in our Exhibition of 1851. But for larger sizes,

he propounds a plan of built-up gun of wrought-iron on the " stave and
hoop'' principle, which has so often been advocated.* In the author's
own language

—

"A gun or mortar thus formed will consist of one or more plies of longitudinal
bars extendn; the whole length of the gun, and fitting closely at the edges,

• See, for example, Mr. Drmdaa's gun, page 68, vol. viii., P. M. Journal.

forming by their internal surfaces (when together) the cylindric cavity of the

chase, upon which a number of circular rings will be closely fitted by shrinking-

on at a suitable heat; and upon these again, other rings (breaking joint of the
abutting edges), until the necessary strength be reached. Various modes of

closing the breach end are practicable ; but into these or other questions of merely
operative detail, it is not my purpose here to enter, as we are dealing with prin-

ciples, though not losing sight of practice."

We have simply to add now, after a careful weighing of all which Mr.
Mallet has advanced on the subject of his painstaking investigation, that,

in our opinion, this work will find a more appropriate place in the library

of the mechanical engineer than in that of his military brother. The
former may learn a good deal from the volume ; the latter very little.

Illustrations of Iron Structures. 4to. Large Plates.

Cast-Iron Rain-Water and Plumber's Goods. (Vol. I.)

Cast-Iron Sanatory Appliances. (Vol. II.)

We have classed these three illustrated hooks together, for the double

purpose of drawing attention to the rapidly-increasing rise and variety

of applications of iron for structural works, and noting the care with
which the manufacturing engineers, who execute architectural and
domestic fittings in iron, are now found to issue pictorial representations

of their wares. The " Illustrations of Iron Structures " is the picture

catalogue of Messrs. C. D. Young & Co., the engineers who executed

the works of the Irish Exhibition Building of 1853, the Kensington Gore
Museum Buildings, and who are at present engaged on the iron and
glass building which is to be erected in Manchester for the Art-Treasures

of Great Britain next year. The examples now given to us consist of

stores, dwelling-houses, markets, arcades, railway stations, and roofs,

variously constructed of wrought and cast iron, corrugated sheets, and
glass. In addition to the common class of cottages and stores, the

makers present some very elaborate designs for residences, with cast-iron

fronts, and houses, with shops beneath them, by Messrs. Bell & Miller,

the architects of Glasgow. Churches, bazaars, and railway stations are

also fully exemplified here under various forms, and in a manner which
cannot be misunderstood by the public.

The second and third works are by Messrs. Walter Macfarlane & Co.,

of the Saracen Foundry, Glasgow. Both volumes are profusely illustrated

by effective engravings on wood, beginning with rain-water and other

iron pipes, and including channels, water-troughs, and closets, cisterns,

pumps, and balconies.

Volume II. is principally devoted to various arrangements of domestic

conveniences, which have been largely adopted in Scotland and else-

where, both for street use and for private houses ; but this section also

includes some usefully-contrived self-acting water-troughs. Both divi-

sions explain the ironfounder's intentions in the clearest possible manner,
and all three works are to be regarded as useful additions to our library

of reference.

COEEESPONDENCE.

BESSEMER'S PROCESS FOR MAKING IRON.

Mr. Bessemer tells us, that by exposing a mass of molten matter, con-

taining the usual ingredients of cast-iron, to the action of strong blasts of

cold air, the temperature is not only sustained but even increased. This

he ascribes to the combustion of the carbon and sulphur contaiued in the

mass. The other impurities he supposes to be either carried off by the

blast, or formed into a scum, so that the metal is left comparatively pure.

The experiments are interesting, and the results may yet be important

;

but the theory proposed seems to be very questionable. There is no doubt

some carbon in the crude mass that is taken from the smelting furnace,

and in some cases a small portion of sulphur may also be found ; but the

combustion of these substances is utterly inadequate to account for the

heat that is evolved.

Our blacksmiths are familiarly acquainted with an experiment that

throws some light on the subject. A small bar of iron, after it has been

heated to a white heat, is held before the nosle of the bellows and exposed

to a strong and steady blast. So long as the blast is continued, the bar

emits a bright light, and throws off a number of brilliant sparks, whilst

drops of melted matter fall down and form a cinder below. The expla-

nation here is simple : iron at a high temperature has so strong an
attraction for oxygen, that when the oxygen contained in the blast comes
into contact with the heated bar it is immediately absorbed, and an oxide

is produced, which forms the melted matter dropping from the iron. The
sudden transition of the oxygen from a gaseous into a liquid state, ac-
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cording to a well-known chemical law, evolves a large quantity of beat
which was previously latent. This heat keeps up the temperature of

the bar, notwithstanding all that is carried by the blast, and produces the

brilliant sparks and drops of liquid fire. The iron in Mr. Bessemer's
experiments is exposed to precisely similar treatment; the effects produced
are also similar, and we are therefore justified in concluding that they are

produced by a similar cause. It is not the extraneous matter mingled
with the iron that is burnt, but the iron itself; or, to speak more scien-

tifically, the heat produced does not arise from the combination of the
oxygen in the blast with the carbon and sulphur, but from its combination
with the metal.

It is possible, however, that these experiments may lead to some bene-
ficial results. We must not suppose that by increasing the purity of the
metal, we necessarily increase its value as a material for the workman.
Steel, which is a mixture of iron and carbon, and silver steel, which is a
combination of iron with a minute quantity of silver, have much more
tenacity than pure iron. In Mr. Stirling's process, a small quantity of
tin mingled with the iron in the furnace, increases its strength

; and a
mass of " scraps," that is, rods, bars, nails, and hoops, covered with oxide
or rust, when it has been exposed to the hammer, forms a tougher metal
than that which is composed of a purer material. If, therefore, in this

case, an admixture of oxide increases the tenacity of the iron, it is certainly
possible that Mr. Bessemer's experiments may lead to some advantageous
results, though his theory be unquestionably erroneous.

Is it not probable that the want of tenacity in iron, whether cast or

hammered, may arise from its tendency to internal crystallization ? If

this be the case, we can easily understand the reason why the admixture
of other substances, and repeated hammering, increases its tenacity. The
inquiry, however, still remains : by what means may this tendency be
most effectually counteracted ?

October, 1856.
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BENCH-PLANING, SHAPING, AND SLOTTING MACHINE.

The apparatus, of which we send you a photographed picture, has
been designed by us for the execution of work which has hitherto been
considered to be either too small or too difficult to hold in the ordinary

shaping machine. Our representation of the tool illustrates its form, as
adapted for either horizontal, vertical, or angular planing and shaping
internal curves. When required for shaping bosses, and key-way cut-
ting in wheels and bosses, the tool-box is lifted up and bolted by the pro-
jecting piece on the top of the box to the face of the vertical slide, it being
then in a vertical line with the working slide, as in a slotting machine.
We have these tools fitted up in our own works, and find them to be

a very great acquisition.

A. Barton & Son.
Amen Allcij Works, Derby, October, 1S56.

,M'

CONCUSSION FUSE FOR SHELLS.

The accompanying engraving is a longitudinal section of a concussion
fuse for shells, contrived so that the shell shall burst at the instant of strik-

ing the object, and which was reported upon by Wool-
wich officials, about twelve years ago, as being " simple,

safe, and efficacious." With the ordinary fuse the
shell is not exploded until the fuse composition burns
quite to the inner end of the fuse stick ; hut when
fitted with my concussion contrivance, the sparks or

flames from the fuse composition enter the bursting

charge of the shell by lateral apertures in the fuse

stick. The outer ends of these apertures are hollowed
out to receive hemispherical stopping pieces of lead,

resembling rivet heads or half bullets in shape. These
stopping pieces close the apertures flame-tight until

the shell strikes the object, when the concussive jar

jerks them out, and allows the sparks from the fuse

composition in the centre of the tube to pass out into

the bursting charge, and so explode the shell. The
stopping pieces are held in their places by a doubled
thread passing from one to the other across the fuse

composition in the centre of the fuse stick. This thread

is severed as soon as the composition burns down so far

;

and to insure this taking place sufficiently early, the
stick is filled up with " quick-match" composition to a
little below the connecting thread, the slow-burning composition of the

fuse only commencing at that point. It may be as well also to confine

the stopping pieces by a thread, a piece of fine wire, or of india-rubber,

passed round the outside of the stick and over the stopping pieces, care

being taken that this fastening is not of such a strength as to prevent

the stopping pieces from being shaken out of their places when the shell

strikes the object.

Oravescnd, October, 1856. John Norton.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

MEETING OF THE BRITISH ASSOCIATION AT CHELTENHAM, 1856.

We now continue our notice of the proceedings of the Association, first taking up

Section B.

—

Chemical Science.

" On the Compounds of Chromium and Bismuth," by Mr. W. R. Pearson.

"On the Conversion of Tannin into Gallic Acid," by Mr. J. Horsley.

" On the Corrosive Action of Smoke on Building Stones," by Dr. A. Voelcker.

" Notes on Nitroglycerine," by Dr. Gladstone.

" On the Composition of American Phosphate of Lime," by Prof. Voelcker.

" On Basic Phosphates of Lime," by Professor Voelcker.

" On Dichromatic Phenomena, exhibited by Coloured Matters in Solution," by

Dr. Gladstone.

"On the Constitution of Paraffine from different Sources," by Dr. Anderson.

" On a new Combination of Carbon, Oxygen, and Hydrogen, formed by the

Oxidation of Graphite ; and on the appearance of Carbon under the Microscope,"

by Mr. B. C. Brodie.

" On the Detection of Strychnine," by Dr. S. Macadam.
" On several new methods of detecting Strychnia and Brucia ; a new method

of Extracting the Alkaloids from Nnx Vomica, for Toxicological and Manufacturing

purposes; Experiments on Animals with Strychnia, and probable Reasons for non-

detection of Strychnia in certain cases ; a new method of Instituting post-mortem

Researches for Strychnia," by Mr. T. Horsley.

The recent horrible cases of the destruction of human life by strychnine, and certain

special circumstances in some of thein, have had the effect of directing the attention

of chemists to the very important question of a means of detecting the poison in

the minutest doses capable of destroying life. The subtle test now elucidated, was

bichromate of potash assisted by strong sulphuric acid. It was alleged that no

sensible amount of strychnine could escape the detection of this extremely delicate

test. Some very curious experiments on animals were described. From some of

these it appeared that in some cases a large dose of strychnine did not kill ; from

others, that a very small quantity was sufficient to destroy life. It would appear,

therefore, that within certain limits it is a very uncertain poison.

" On the Products and Composition of White Grain," by Mr. J. B. Lawes and

Dr. Gilbert.

" On the Detection of Antimony for Medical and Legal purposes," by Dr. Odling.

" On the Alkaline Emanations of Sewers and Cesspools," by Dr. Odling.

" On the Salts actually present in the Cheltenham and other Mineral Waters,"

by Dr. Gladstone.
" On the Gases of the Grotto del Cave," by the Rev. C. Pritchard.

"On a series of Desi i iptive Labels for Mineral Collections in Public Institu-

tions," by the Rev. W. Mitchell and Prof. J. Tennant.

"On the use of the Gramme in Chemistry," by Mr. H. Wright.
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Section C.

—

Geology.

" On a Fossil Mammal (Stereognathus ooliticus) from the Stonesfield Slate," by

Prof. Owen.
" On the Dichodon Cuspidatus from the Upper Eocene of the Isle of Wight and

Herdwell, Hants," by Prof. Owen.
" Additional Evidence of the Fossil Mask Ox (Bubalus Moschalus) from the

Wiltshire Drift," by Prof. Owen.
'* On the Stratigrapbical Distribution of the Oolitic Echinodermata," by Dr. T.

Wright.
" On the Lignites cf the Giant's Causeway and the Isle of Mull," by Prof. Hark-

ness.

" On the M;ignesian Limestone having been produced by the Metamorplusm of

an ordinary Calcareous Deposit," by Dr. H. C. Sorby.

''On some Phenomena in the Malvern District," by the Rev. W. S. Symonds.

"On the Oolite Rocks of the Cotteswold Hills," by Prof. J. Buckman.
11 On a New Species of Anoplotherioid Mammal (Dichobuue, Ovinum Cuv.) from

the Upper Eocene of Herdwell, Hants, with remarks on the Genera Dichobune,

Xiphodon, and Microtherium," by Prof. Owen.
" On the Scelidotherium leptocephalum, a Megatherioid quadruped from La

Plata," by Prof. Owen.
• On the South-easterly Attenuation of the Inferior Oolitic, Liassic, Triassic,

and Permian Formations of England," by Mr. E. Hull.

" On the occurrence of Upper Lias Ammonites in the (so called^ Basement
Beds of the Inferior Oolite," by Dr. T. "Wright.

'• On the Middle and Upper Lias of the West of England," by Mr. C. Moore.
" On some Fossil Fishes from the Strata of the Moselle," by Mr. J. C. Lee.

"On an Elephant's Grinder from the Cerinthium Limestone," by the same.
" On some New Species of Corals in the Lias of Gloucestershire, Worcestershire,

and Warwickshire," by the Rev. P. B. Brodie. •

"On a New Species of Pollicipes in the Inferior Oolite near Stroud, in Glouces-

tershire," by the Rev. P. B. Brodie.
" Ou the Great Ptery-gotus (Seraphim) of Scotland and other Species," by Mr.

•T. W. Salter. Crustaceans (i. e., lobsters), six or eight feet long, found fossilized

in the Silurian rocks of Scotland, were described in this paper. 3

" On the Position of the (Lias or Trias) Bone Bed, Geologically and Palaeonto-

logically considered," by Mr. R. Etheridge.
" On the Time required for the Formation of Rolled Stones," by Mr. M. Mog-

geridge.

" Description of a Working Model to Illustrate the Formation of Drift Bedding
(a kind of False Stratification)," by Mr. H. C. Sorby.

"Researches in Kent's Cavern, Torquay, with the original MS. Memoir of its

first opening," by the late Rev. J. M. Every (long supposed to have been lost), and

tbe "Report of the Sub-Committee of the Torquay Natural History Society," by
Mr. E. Vivian.

'•On the Evidence of a Reef of Lower Lias Rock extending from Robin Hood's

Bay to the Neighbourhood of Flaroborough Head," by Capt. Woodall.
" On Gold in India," by Lieutenant Ayton, Bombay Artillery.

" On the Correlation of the North American and British Palaeozoic Strata," by

Professor Rogers.

"On the Bone Beds of the Upper Ludlow Rock, and the Base of the Old Red
Sandstone," by Sir R. J. Murchi>on.

" Report on Cleavage and Foliation in Rocks, Part I.," by Professor Philips.
u On the Alteration of Clay Slate into Mica Schist and Gneiss by the Granite of

Wieklow. &c.," by Mr. J. Beete Jakes.
" On the Microscopical Structure of Mica Schist," by Mr. H. C. Sorby.
" On the Jointing of Rocks," by Professor Harkness.
" Oc the Origin of Saliferous Deposits," by Professor Roger?.
'• On the Igneous Rocks (Eruptive and Bedded) of Lundy and the Bristol Dis-

trict," by Mr. R. Etheridge.
u Description of an Ancient Miner's Axe, recently discovered in the Forest of

Dean," by Mr. R. Moshet.
" Notice of some Minerals from tbe Isle of St. Thomas," by Dr. H. B.

Hornbeck.
"On the Spongeoua Origin of the Silicious Bodies of the Chalk Formation," by

Sir. J. S. Bowerbank.

"On Fossils from the Crimea," by Mr. W. H. Baily.

"On Beekite," by Mr. W. G. Pcngelly.

"On the Skin and Food of Ichthyosauri and Teleosauri," by Mr. C. Moore.

"On the Transition Rocks, Devonian and Carboniferous, of Dean Forest," by

the Rev. W. S- Symonds.

"On some New Fossils from the recent Sedimentary Rocks of Ireland and Scot-

land," by Professor Harkness.

"On the Basement Beds of the Oolite," by Professor Bnckman.
"On the External Structure and Solidification of the Globe," by Professor

I lennessy.

Section D.

—

Zoology and Botany.

"Votes on Experiments in the Botanical Garden of the Royal Agricultural Col-

Profe .- Buckman, of the Agricultural College, Cirencester. This was
Tin more than one point of view. It was shown by experiment

lliafi many of the grasses which have hitherto been ranked by botanists as distinct

species, are in reality only varieties formed by cultivation or accident. Thus two
forms of fescue grass were proved to have proceeded from a third. And so amongst
broad clovers, varieties were shown to have been ranked as species.

No. 104.—Vol. IX.

"On the Development of the Embryo of Flowering Plants," by Prof. Henfrey.

"Experiments and Observations on the Development of Infusorial Animalcules,"

by BIr. J. Samuelson, Hull. The author showed that various forms of minute

animal life, ranked by some observers as distinct species, were only the same
creature at different phases of its existence. He also gave the result of experi-

ments as to the effect of differently coloured light in accelerating or retarding

animalcular life. For this purpose he fitted up a box containing three compart-

ments, covered by a pane o( blue, red, and yellow glass respectively; and he found

that whilst under the blue and red glass infusorial forms were rapidly developed,

under the yellow hardly any signs of life were visible. He then transferred a por-

tion of the infusion from the yellow to the blue compartment, when the infusorial

forms very shortly made their appearance. After this he varied the experiment,

employing distilled water and finely-cut hay, when the same results were even

more strikingly exhibited. The temperature, he said, under the three compart-

ments varied on the average about three degrees, though frequently the variation

was greater, the blue always being the lowest. The author concluded with a

review of the results, and observed, that if they should be confirmed, that is, if the

differently-coloured rays could be proved to operate variously upon animal and
vegetable life, much new light would be thrown on the debatable ground between

the two kingdoms.

"Report on the British Annelida," by Dr. "Williams.

"Report on the Physical Conditions affecting the Distribution of Mollusca in

the North-east, Atlantic, and neighbouring Seas," by Mr. R. M. Andrew.

"On the Variation of Species," by the Rev. S. Jenyns.
" On the Triticoidal Forms of iEgilops, and on the Specific Identity of Centaurea

nigra and C- nigrescens" by Professor Henslow. This paper related to the same
class of phenomena as Mr. Buchanan's, namely, the change of form which plants

undergo on being subjected to different conditions.

" On the Morphological Relations of the Nervous System in the Annulose and
Yertibrate Types of Organization," by Professor Goodsir.

" Description of the Ajuh, a kind of whale found by Dr. Vogel in the river

Benne, Central Africa, in September, 1855," translated and communicated by Dr.

Shaw.

"On the Anatomy of Brachiopoda," by Dr. Lankester.

"A Notice of some New Genera and Species of British Zoophytes."

"On the Fluid System of the Nematoid Entozoa," by Dr. Williams.

"On the Mechanism of Respiration in the Echinoderm Family of EchinidEe," by

Dr. Williams.

"On a New Species of Echeneis (Sucking Fish or Remora)," by Mr. Andrew
Murray.

"On a Supposed Fossil Fucus found at Aust Cliff, Gloucestershire," by Mr. C.

C. Babington.

Report of the West Coast of Scotland Dredging Committee, read by Professor

Balfour.

"Abstract of First Report on the Oyster Beds and Oysters of the British

Shores," by Mr. T. C. Eyton. The author said:—The oysters, from which the spawn

I am about to mention was taken, were obtained from Loch Ryan, at the entrance

to the Clyde, on the 10th of July, and were forwarded to me in a box packed in

wet grass; they were thirty-two in number, of which only three proved to be in

spawn: in these, from a rough calculation which I believe to be much under the

mark, the number of young was about three million. The first oyster I opened

bad tbe spawn exuded, so that it lay on one side between the folds of the mantle.

The mass was of a purplish colour, and on examining it with a hand-glass I could

perceive some motion, but on placing some on a glass plate under a ^-inch power

in the microscope, I could clearly perceive that what I had taken with the naked

eye for ova, were living animals varying slightly in shape. The animal was semi-

transparent, with two reddish elongated dots placed on each side behind the cilia?,

which were in constant and rapid motion. They were exceedingly tenacious of life,

the cilise moving until the water was dried upon the glass; some that I placed in

a little salt and water were alive the next day. The oysters on tbe table are from

one to four years old. It now, therefore, only remains to trace the life of the

oyster, and the changes it undergoes from the state I found it in the parent, until

it has formed its shell and attached itself to some substance, which I hope to be

able to do next year in a continuation of this report. From the reports I have

received and my own observations, I think that the fence months might be advan-

tageously altered on many beds, and that, if such alteration was made, the markets

might be supplied the greater portion of the year; that the depth of water appears

to be the chief cause of a difference in the time of spawning, and it is exceedingly

doubtful if on some deep beds they spawn at all, and they are probably supplied

by the fry drifting from some neighbouring bed in shallower water; that the

commonly received opinion among the fishermen, that the oyster deposits its spawn

in masses, is entirely erroneous; that oysters are best for the table out of shallow

water, and at the entrance of a river if suitable ground is found, and feed quicker

in such situations. The author then read a series of questions, which it was re-

quested any person connected with oyster-beds would be kind enough to answer

and forward to him:—1. Name of fishery? 2. Depth of water? 3. Computed
size of beds? 4. At what age do oysters spawn? and do all oysters above that age

spawn? 5. Does the time of spawning differ on different beds within your know-

ledge? C. If such difference exist, is it caused by a variation in the depth of

water, or any other reason? 7- What is the ground? 8. Do the oysters differ

on different sorts of ground? 9. Add any other information.

"Report on the Present State of our Knowledge of the Mollusca of California,"

by the Rev. P. Carpenter.

"Report on the Artificial Propagation of Salmon in the Stormontfield Ponds,

at Perth," by Sir B. Jardine.
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"On New Forms of Diatomacea? from the Firth of Clyde," by Professor Gregory.

"On the Pearls of the Conway River, North Wales," by Mr. Garner.

"On the Morphological Constitution of the Skeleton of the Vertebrate Head,"
by Professor Goodsir.

"On the Homologies of the Vertebrate Skeleton and its Analogies amongst the

Invertebrata," by Dr. W. Macdonald.

"On the Vital Powers of the Spongiadse," by Mr. Bowerbank.
"Recent Researches on the Cause of the Fluidity of the Blood," by Dr. B. W.

Richardson. The author has made the interesting discovery, that the cause of

the blood's fluidity in the body is the presence in it of ammonia in the shape of

volatile alkali, and that the escape of this constituent brings about the blood's

coagulation. The peculiarity of this demonstration, or the cause of the fluidity of

the blood, is, that it explains the different hypotheses which have previously been

offered on this question, and shows in how far these hypotheses have approached or

fell short of the truth. In concluding his paper, Dr. Richardson pointed out that

ammonia, in combination with carbonic acid gas, is a constant constituent of the

air expired in the breath. The presence of ammonia in the animal economy, and

its evolution in respiration, was of interest, in that it connected more closely the

limit that exists between the animal and vegetable worlds. But the subject was
of the greatest importance in relation to the causes, the nature, and the treatment

of various diseases.

"On the Movement of Oscillatoria?," by Professor Knowles of Birmingham.
" Observations on the Acalephce with respect to Organs of Circulation and

Respiration," by Professor J. H. Corbet.

"On the Genus Abrothalius," by Dr. L. Lindsay.

" Description of a New Crustacean Monimia Whiteana" by Mr. S. Bate of

Plymouth. *

" On some Paloeozic Star Fishes compared with Living Forms," by Mr. J. "W.

Salter.

"On the Morphological Constitution of the Limbs," by Professor Goodsir.

Section E.

—

Geography and Ethnology.

"On the First Traces of Human Art in Kent's Cavern, Torquay, especially

Flint Knives and Arrow Heads beneath the Stalagmitic Floor," by Mr. E. Vivian.

"On a Range of Volcanic Islets to the South-East of Japan," by Mr. A. G.

Findlay. This paper had in view the connection of various reports of discoveries

of islands in the vicinity of Japan, more than thirty islets being reduced to five or

six. The dangers of this region to the seaman is much increased by a rapid

Japanese current running from east to west across the North Pacific Ocean, in an

analogous course to the Atlantic Gulf Stream. This mighty stream running to

the E.N.E., through the space under consideration, has given rise to the very

complicated nature of the so-believed new discoveries. The islands nearest to

Japan, the Broken Ids, Falsisyo, the Japanese penal colony, and South Island,

were shown to be in some cases defectively represented. The Redfield Rocks are

those discovered by Broughton, and corrected by Capt. Donnell in 1850, and
therefore not a discovery by the United States Japan Expedition in 1854. The
islands south of this are, perhaps, Tibbit Island of 1844, then an island or reef of

pointed rocks, discovered by Cnirin in 1825, afterwards announced as new by Capt.

Jurien-Lngravicrc in May, 1850; again announced as new by Capt. Rogers in

1851; again in 1852 by Capt. Dresher of the Walter, and again in 185G by Capt.

Grove, each person believing that he had discovered a new island. Others similar

were also cited. The next group, perhaps, is about eight miles to the south of the

last, or lat. 31° 53' N., lone. 139° 59' EM was discovered in the Dutch corvette,

the Koerier, August 24, 1840, and are of a very dangerous character. Jeannette

Island, twenty-three miles further south, is doubtful. Smith Island, in lat. 31°

12', long. 130° 55', discovered by Capt. Smith of the Ileber, March 1846, is a

most singular needle-rock, springing from unfathomable depths to 300 feet high,

and not more than 250 feet diameter at the base. It has been seen by others.

Pouafidin Island of the Russians, lies next to the south. St. Peter's or Black

Rock, first seen in 1821, and again in 1853, is a wonderful column of basalt or

volcanic glass, 200 feet high, parallel and quite perpendicular sides, not more than

150 feet in diameter, and like a bottle in appearance. It is in lat. 29° 42', long.

140° 15'.—The volcanic nature of these remarkable rocks lying near the meridian

of 140° E. indicates a continuation of those immense volcanic ranges which pass

along the Kurile Islands, throughout Nippon, the great Japanese island, and
thence to the well-known range of spiracles ic the Ladrone Islands. At the north-

em end of this range is the well-known Mcunt Fusi, 10,000 or 12,000 feet in

height, now quiescent. To the south of this volcano is Simoda—a port between

the twe capitals of Japan, Jedo, and Miako, which has been thrown open to the

commerce of the United States in 1854. The dreadful earthquake of 1854 at

this place was alluded to; it totally changed the character of the harbour of Sim-
oda, destroyed the fine city of Osaca, and injured Jedo. The wave which was
caused by this upheaval of the land traversed the entire breadth of the North
Pacific in twelve hours and some few minutes, a distance cf between 4,000 and
5,000 milts, demonstrating the depth of that ocean to be between two and three
miles. The Bonin Islands lie to the southward; they have recently been made
the subject of some uncourteous disputation by the Americans as to the right of

discovery and ownership. There can be no doubt of their Japanese discovery, and
are the Arzbispo Islands of the early Spaniards. Nest follows Capt. Coffin in

1S24-5, who was believed to be an Englishman, but which is controverted by
Commodore Perry of the U.S.N. The particulars of the discovery were related.

Next, Captain (now Admiral) Beechey saw them in 1827, and took possession of
them before the discovery of Coffin was published. They were colonized under the
direction of H.B.M.'s consul at Oahu in 1830, the survivors of those settlers

still living there. These islands have been lately explored by the United Status

Japan Expedition, and their volcanic origin established. It was hoped that some
authority to repel aggression would be established there, as the islands have now
become valuable as a coaling and refitting station for steam vessels. The Volcano
Isles which follow are tolerably well known, and from these the volcanic submarine
ridges diverge to S.S.E. and S.W., several isolated shoals and volcanic rocks
having been discovered in these directions.

*' On the Plastic Origin of the Cuneiform Character and its Relation to our own
Alphabet," by Mr. J. W. J. Nasmyth.

Report by Assistant Surveyor, Robert Austin, of an Expedition to Explore the

Interior of Western Australia.

"Researches in the Crimean Bosphorns, and on the site of the ancient Greek
city of Panticapa?um (Kertch)," by Dr. D. Macpherson.

"Vesuvius and its Eruptions, illustrated by a splendid collection of Drawings
by W. Bayliss," by Mr. F. D. Hartland.

"On Recent Discoveries in Australia," by Captain C. Sturt.

"The Route between Kustenjeh and the Danube," by Captain Spratt, C.B.

"Report relating to the Search for Sir John Franklin," by Mr. J. Andersen.

"On the Site of Ecbatana," by the Archdeacon of Cardigan.

"On the Forms of Anglo-Saxon Crania," by Mr. J. B. Davis.

"Notes on some Antiques found at Cirencester as Evideuce of the Domestic
Manners of the Romans," by Professor Buckman.
"On the most Ancient Map of Australia," by Sir T. Phillips.

"On the most Ancient Map of the World from the Propaganda, Rome," by

Mr. F. D. Hartland.

"Report on his Expedition up Smith's Sound in search of Sir John Franklin,"

by Dr. C. K. Kane.
" The Arctic Current around Greenland," by Captain Irminger, R.D.N. Con-

siderable quantities of ice are annually brought with the current from the

ocean around Spitzbergen to the soutli and south-west along the east coast of

Greenland, around Cape Farewell, and into Davis' Strait. These enormous masses

of ice are frequently drifted so close to the southern part of the coast of Greenland,

that navigation through it is impossible. To demonstrate the existence of this

ice-drift was cited the following extract from the log-book of the schooner Acta;

Capt. J. Andersen. This vessel belongs to the colony of Julianehaab, and is used

as a transport in this district :— 7th of April, 1851, the Activ left Julianehaab,

bound to the different establishments on the coast between Julianehaab and Cape

Farewell. The same day the captain was forced by the ice to take refuse in a

harbour. Frequent snow-storms and frost. On account of icebergs and gTe;>t

masses of floe ice enclosing the coast, it was impossible to proceed on the voyage

before the 23rd, when the ice was found to be more open; but after a few hours'

sailing the ice again obliged the captain to put into a harbour. Closed in by the ice

until the 27th. The ice was now open, and the voyage proceeded untd the lsr of

May, when the ice compelled him to go into a harbour. In this month violent

storms, snow, and frost. From the most elevated points ashore, very often no ex-

tent of sea visible ; now and then the ice open, but not sufficiently so for proceeding

on the voyage. At last, on the Gth of June, in the morning, the voyage was con-

tinued ; but the same evening the ice enclosed the coast, and the schooner was

brought into " Bliesthullet," a port in the neighbourhood of Cape Farewell. The
following day the voyage was pursued through the opening between the ice; and

on the 18th of June the schooner arrived again at Julianehaab. Whilst themasses

of ice, as above mentioned, enclosed the coast between Julianehaab and Cape

Farewell, the brig Lucinde crossed the meridian of Cape Farewell on the 2 Gth of

April, in lat. oS° 3'N. (101 nautical miles from shore), and no ice was seen from

the brig before the 2nd of May, in lat. 58° 26' N., and 50° 9' \V. of Greenwich.

Further, Capt. Knudton, commanding the Neptune, bound from Copenhagen to

Julianehaab, was obliged, on account of falling in with much ice, to put into the

harbour of Frederikshaab on the 8th of May, 1852, and was not able to continue

his voyage to Julianehaab before the middle of June, because a continuous drift-ice

(icebergs as well as very extensive fields) was rapidly carried along the coast to

the northward. Capt. Knudton mentions, that during the whole time he was

closed in at Frederikshaab he did not a single day discover any clear water, even

from the elevated points ashore, from which he could see about 28 nautical miles

seaward. Whilst the Neptune was enclosed by the ice at Frederikshaab, the brig

Baldur, on the home passage from Greenland to Copenhagen, crossed the meridian

of Cape Farewell on the 9th June, in lat 5S° 9' N. (100 miles from shore) hi clear

water, and no ice in sight. From the above it is evident that the current from the

ocean around Spitzbergen, running along the east coast of Greenland past Cape

Farewell, continues its course along the western coast of Greenland to the north,

and transports in this manner the masses of ice from the ocean around Spitzbergen

into Davis' Strait. If the current existed which certain hydrographers state to run

in a direct line from East Greenland to the banks of Newfoundland, then the ice

would likewise be carried with that current from East Greenland; if it were a

submarine current, the deeply-immersed icebergs would be transported by it; if it

were only a surface current, the immense extent of field-ice would indicate its

course, and vessels would consequently cross these ice-drifts at whatever distance

they passed to the southward of Cape Farewell. But this is not the case: experience

has taught that vessels coming from the eastward, steering their course about 2°

(120 nautical miles) to the southward of Cape Farewell, seldom if ever fall in with

ice before they have rounded Cape Farewell and got into Davis' Strait, which is a

certain proof that there does not exist even a branch of the Arctic current which

runs directly from East Greenland towards the banks of Newfoundland.
" Remarks on the Esquimaux," by Dr. Rae.

" Return Journey across Southern Africa," by the Rev. Dr. D. Livingston.

" On recent discovery in Central Africa, and the reasons which exist for continued

and renewed Research," by Dr. W. B. Baikie.
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Looking at a map only fifty years old, and what immense tracts were left blauk !

The famous citv of Timbuktu was known merely by name—the marshy Lake Tsad

was then a myth—the mighty Niger, or Kwora, historical even since the days of

Herodotus, was inserted without beginning and without termination, save when

some bold theoretical chartographer connected it with the Gambia, or led it to the

Nile or the Congo. Even the numerous streams which enter the Bights of Benin

and Biafra were unknown except as breaks in the coast line, which were never

visited but by slaves or pirates. The tide of more modern discovery may be held

to have commenced with the travels of Bruce in Abyssinia, when he discovered the

sources of the hlue Nile, and in more Central Africa, with the first expedition of

the celebrated Mungo Park, when he determined the easterly course of the Niger.

Many other adventurers, as Houghton, Hornemann, Nicholls, &c, followed, and

added little by little to our previous scanty knowledge. But by far the most im-

portant facts were collected by Denham and Clapperton, who re-discovered Bormi,

identified Lake Tsad, visited Bagirmi, Mandara, and other unknown districts, and

brought circumstantial accounts of a wonderful dominant race, the Pulo, or Fulata

tribes. About the same time Timbuktu had been reached, first by the unfortu-

nate Major Laing, and shortly afterwards by M. Cailie, whose narrative was the

first authentic one relating to that wondrous city. The next important journey was

that of the brothers Richard and John Lander, who, having penetrated from Badagay,

on the coast, to the town of Y'airi, descended the river in a canoe, and, at the expense

of great hardship and danger, discovered its embouchure, and so settled a contro-

versy which had commenced long before the Christian era. This exploit of the

Landers caused the beginning of a new series of efforts, and thenceforth attention

was especially directed to a water communication with Sudan. The first of these

was by Mr. Macsregor Laird, Capt. Allen, and Mr. Oldfield ; the second by the

late Mr. Consul Beecroft ; and, finally, one undertaken by Government, and which

left this country in 1841. All of these showed clearly that the Niger was easily

navigable, the only difficulty being from the effects of the climate, which proved so

fatal to European life that Mr. Laird lost 44 out of 49, and the Government

Expedition in less than two months experienced a mortality of 49 out of 145 whites,

—a result which shook the confidence and deadened the energy of the most ardent

philanthropists. In 1845 and 1846, Mr. J. Richardson travelled from Tripoli to

the northern parts of the Great Desert, visiting Ghadames, Tuat, and Murzuk,

during which time he collected much information, both geographical and commer-

cial, which may be found in his interesting volumes entitled " Travels in the Great

Desert of Sahara." On this gentleman's return to England, he made proposals to

Government for an expedition on a more extended scale, for the purpose of estab-

lishing commercial relations with the tribes across the Desert, and, by the intro-

duction of legitimate trade, of striking a blow at slavery. Accordingly, he again

set forth, accompanied by Drs. Barth and Overweg, who started from Tripoli for

Sudan on the 30th of March, 1849. Mr. Richardson's strength was not equal to

the great fatigue and labour he had to undergo, and he died at Ungurutiia, in Bormi,

on the 4th of March, 1851. His journal up to that date, full of instructive mate-

rials, has since been published under the care of Mr. Bayle St. John. His com-

panion, Dr. Overweg, also unable to withstand the baneful effects of climate,

expired in Bormi on the 27th of September, 1852; but Dr. Barth, composed

probably of tougher materials, undismayed by the death of his associates, boldly

continued his solitary wanderings, and after a sojourn in Central Africa of upwards

of five years, happily returned in safety to England. He is now preparing for the

press an account of his most interesting journeys and discoveries. The most recent

traveller in Nigritia is Dr. Vogel, who, by the last letters received from him, was

endeavouring to penetrate towards the kingdom of Wadai, and from whom numer-

ous important astronomical and other observations have been already transmitted.

In 1852, Dr. Bartb, whilst ou the route to Yola, the capital of Adamawa, crossed

a large river called the Binue, just at its junction with a considerable affluent, the

Faro. This river he conjectured, from the information he received, to be the upper

portion of that hitherto known near its termination to Europeans, as the Tsadda

or Tshadda,—a name which seems to have been given to it by Lander, in conse-

quence of a report be heard from a travelling Mallam, that it flowed from Lake

Tsad,—a view now proved to be erroneous. Dr. Barth described this as a large

river, and as containing during the rainy season a large body of water,—fitted,

therefore, for the purposes of navigation. On hearing these accounts from Dr.

Barth, Government resolved to fit out a small expedition, to endeavour to ascend

the so-called Tsadda, and to ascertain its identity with the Binue. For this pur-

pose a small iron screw schooner was built by Mr. John Laird at Birkenhead, and

fitted out and manned by Mr. Macgrcgor Laird ; and as it had been agreed to com-

bine the commercial element with exploration, a suitable cargo was also provided.

Government appointed certain officers to proceed in this vessel for geographical,

scientific, and other general purposes. Careful and copious instructions were drawn

out under the direction of Sir Francis Beaufort, aided more especially by the scien-

tific knowledge of Sir Roderick Murchison, who took an especial interest in the

progress of the expedition, was one of its chief promoters, and who himself person-

ally prepared a set of hints on geology and mineralogy for the guidance of the

'fticers. This expedition entered the new mouth of the Kwora or Niger on the

12th of July, 1854; and after remaining in the river 120 days, again left without

the loss of a single life, and without having enconntered any troublesome sickness,

ilmost unlooked-for exemption is to be ascribed, first, to the employment of

as few Europeans as possible ; secondly, to ascending the river during the rainy

-
. and avoiding any delay in the Delta ; and, thirdly, to the free nse of qui-

nine as a prophylactic or preventive. Nearly 700 miles of river were explored and

syed, a chart was compiled, the capabilities of the surrounding countries

examined, and friendly relations were established with the various tribes. The

trade with Western Africa is much greater than is generally supposed, and has for

some years past been steadily on the increase. From 1840 to 1850, the annual
j

value of exports from Britain to the West Coast average £554,009, and in 1854
amounted to upwards of £958,000. The African races are, almost without excep-

tion, born traders, buying and selling being with them the chief end of their lives.

Only give them the chance and they will eagerly grasp at it, and being also naturally

friendly and well disposed, they only require kind treatment to render them confid-

ing and quiet. The only well-marked exceptions are among the natives living along

the coasts, who have contracted from Europeans all possible vices, which have

been unfortunately encouraged for selfish ends by white men until now : the pre-

sent generation, at least, is almost beyond the reach of reform. In the interior the

population is much better conducted, and it is with these people that I now pro-

pose to open trade directly by means of the rivers, instead of through the medium
of the many savage races with whom we now deal./ This would, moreover, open to

us vastly increased supplies, which could also be purchased at more moderate rates.

By opening new markets also with these people, they would have other things to

occupy them instead of intestine wars, and above all it would tend directly to

supplant, by means of legitimate commerce, that still existing unnatural and horrid

traffic in human flesh. The population of Sierra Leone is composed, to a very

great extent, of recaptured and freed slaves and their families, and among them are

to be found representatives of almost every tribe in Central Africa. These people

have become civilized, are Christians, speak the English language, have acquired

English manners, and learnt our methods of trading ; they are usually most indus-

trious, and many have acquired wealth. Stilt among them an intense love of country

exists, and the all but universal desire is to revisit their native land. One very

extensive race, the Yoruba or Akii tribe, have already returned to their original

seats in great numbers, their country having a sea-coast, and access being easily

attained by Lagos and Badagay. But others are not so fortunate, and have not

the opportunities of gratifying their amor patriot. But in these persons we have

at hand all that we desire, ready instruments to be employed alike in establishing

commerce, and in civilizing by their own efforts their less favoured brethren. By
opening to these the navigation of the Niger, and aiding them in settling along its

banks, we do good alike to them, to the country, and to ourselves ; and I have

satisfied myself, by actual inquiry, both that these people would eagerly embrace
any opening for return, and likewise that they would be received with open arms.

Such are the commercial and philanthropical grounds for advocating further pro-

gress ; but there are equally strong scientific reasons for prosecuting the inquiry.

Numerous tribes are yet unknown, many countries unexplored, cities and towns
unvisited, lakes and rivers unsurveyed, and mountains unmeasured. The zoological

and botanical novelties are unaccountable, the geologic condition and mineral trea-

sures have yet to be examined, and the economical products carefully inquired into.

The climate is not so deadly as has been supposed, and the hitherto dreaded diseases

are more thoroughly understood. The expense, too, of exploration, especially if

combined with commercial enterprise, would be very trifling,—not one-twentieth

part of what was lavished on the unfortunate attempt in 1841. If the expedition

is to be renewed no time should be lost, as, if not at once undertaken, all that has

been effected in 1854 will be thrown away, and efforts would have to be commenced
da novo.

" A New Route to India—the Syro-Arabian Railway," by Mr. J. Locke.
" An Original Letter from General Mouravieff," by Colonel A. Lake.
" On the Homolographical Maps of the Babinet," by Professor Hennessy.
" On a more positive knowledge of the Changes, both Physical and Mental, in

Man, with a view to ascertain their Causes," by Mr. R. Cull.

" On the Varanger Fiord," by Dr. L. K. Daa.
" On the Toremi System of the Ugrians (Finns), Albanians, and other Popula-

tions," by the same.
" On the Relation of the Siberian and Armenian Languages," by the same.

SOCIETY OF ARTS.

List or Soejeots fob Premiums fok 1856-57.

The prize-subject list this year comprises the following heads, 216 in number,

classified on the model of the Great Exhibition list of 1851 :

—

Classes I. to IV.—Raw Materials.

1. Account of the raw materials obtainable from different parts of the world,

that are not yet generally introduced into commerce.

2. Account of the mode of occurrence, and of the uses of Cornish, Devonshire,

and Dorsetshire clays, the quantities annually worked, used in English potteries,

and exported.

3. Account of the stones used in manufacturing processes, such as millstones,

grindstones, hones, &c, their sources of supply, and the methods of cutting and

preparing them for the market ; also, of the purposes to which they are applied,

and of the artificial substitutes that have been introduced, and found available,

4. Account of the different natural stones, whether limestones or sandstones,

used for architectural purposes in the different large towns in the United Kingdom,

stating the comparative durability, price, special use, and general statistics of each.

5. Account of the materials used as slates, slabs, and flags, in the principal

towns in the United Kingdom, with information as to then; durability, cost, chief

use, and general statistics.

6. Account of road material of different kinds, and the absolute and relative

value of each.

7. Account of the methods at present in use in the various coal-mining districts

for ventilating and lighting the mines, with suggestions for their improvement.

8. Account of the various commercial copper ores, of the smelting processes,

and the methods by which the precious metals can be separated from copper.
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9. Account of the treatment of tin, and its application to the arts and manu-
factures, and of recent discoveries of new sources of supply.

10. Account of the modes by which wolfram can be separated from other ores;

and of the uses of tungsten in the arts.

11. New application of tungsten in the arts.

12. Account of menaccanite or iserine, and suggestions for obtaining titanium
from these ores.

13. Account of the processes now in use for smelting zinc ores, with sugges-
tions for their improvement.

14. Essay on the means at present in use for preserving iron from the injurious

action of water, or exposure to the atmosphere ; how far they are efficient as a
means of preserving that material when used in connection with the arts, in the

construction of ships, or for engineering purposes.

15. Improvement in the process of condensing the fumes in the smelting of

lead slags.

16. Account of the production of sulphur and arsenic from the metalliferous ores

of the United Kingdom, with statistics of the use and export of these substances.

17. Discovery in England, or the importation from any of the British posses-

sions, of plumbago, or of some other substance which may be used in lieu thereof,

equal in quality to that obtained from Cumberland.

18. Account of mineral veins in the various mining districts in the British

islands, with particular reference to the differences that exist between copper and
lead lodes, and the relations of copper with tin, and of silver and zinc with lead.

19. Account of the methods now in use for separating silver from lead ores,

with suggestions for their improvement.

20. Account of the best proportions of metals used in the production of the

compound metal bronze, and the preparation of bronze washes.

21. Invention of a white metallic alloy which may be successfully applied in

the arts, free from microscopic faults, hard enough for use in reflecting telescopes,

and not liable to be acted upon by the atmosphere.

22. Discovery or manufacture of a new smokeless fuel, which shall not occupy

more space, or be of greater weight than the fuel now in use ; and shall be equ:d

in the amount of heating power, without liability to injure metals in contact with it.

23. Account of new sources of supply of silk cocoons, and of the best modes of

packing and importing them, with a view of their being reeled in England.

24. Production of cyanogen by a method applicable to the fabrication of cyano-

gen compounds employed in the arts, and better than that now adopted.

IT*. Production of ammonia or nitric acid from their elements, by methods
which would admit of practical application.

2G. Best collection of foreign dyeing or colouring substances, distinguishing

those at present used from those generally unknown to commerce.

27. Account of the processes at preseut employed for the extraction of dyes and
colouring matters from animal, vegetable, and mineral substances.

28. Account of the principal dyes and dye-stuffs at present employed in the

woollen and silk trades, their sources of supply and modes of application.

29. Production of a good and permanent purple or violet dye for silk and other

fabrics.

30. Account of the principal dyes and dye-stuffs at present employed in t\:e

cotton trade, their sources of supply and modes of application.

31. Account of the present means used in different countries for dyeing Turkey-
red, having special reference tc the new methods for hastening the process.

32. Means of fixing the carmine colour of the fruit of the Cactus Opuutia.

33. Production from coal of colouring or dyeing materials, capable of being

used economically as substitutes for indigo or madder.

34. Discovery of a practical process for converting the refuse naphthaline of

gas-works into alizarine or madder-red.

35. Account of the processes employed in obtaining different products, as paraf-

fine, from shale, and the uses to which they may be applied.

30. Discovery in England of a bed or beds of pure white sand, suited to the

manufacture of glass, and possessing similar properties to the French sands used

in the same manufacture.

37. Production of glass by the use of the constituents of which the French
sands are composed, such glass to be of a quality equal to that produced from
those sands.

38. Economical and efficient method of producing designs on stained glass for

windows and ornamental purposes, by which the cost of production shall be reduced,

and the use of lead frames rendered unnecessary.

39. Account of the chemical manufactures of Newcastle-upon-Tyne.

40. Account of the various materials, white lead, white zinc, and carbonate of

barytes, used in the manufacture of white paint, and the advantages and disadvan-

tages of each.

41. Account of the economical manufacture of oxide of zinc, and its incorpora-

tion with colours, so as to render them not liable to be acted upon by sulphurous
gases, or to fade on exposure to light and heat.

42. Preparation of any colour, applicable to the japanned surfaces of papier
macho", that shall be free from the brightness (or glare) of the varnished colours

now used, but yet possess the same degree of hardness and durability.

43. Best specimen of English-made artificial ultramarine, together with a"h

account of the method of manufacturing it, with suggestions for the extension of
its production in this country.

44. Production of a prussian-blue, which, either on cotton, or separate, shall

not be attacked by soap, or moderately dilute caustic alkalies, in the cold.

45. Preparation of light colours to be used in enamelling or japanning slate or
iron, that will stand the action of heat from the fire without blistering or discolora-

tion, and be sufficiently hard to resist scratches.

46. Account of the processes involved in the preparation of animal charcoal,
and its application to manufacturing and other purposes.

47. Production of charcoal from wood, capable of being used as an economical
and efficient substitute for animal charcoal, in the manufacturing processes where
the latter is at present used.

48. Best means of utilizing refuse ores, refuse coal, and impure approximations
to coal.

49. Best means of utilizing the clinkers produced in the furnaces of steam
engines, with an account of the products obtained, and the purposes to which they
may be applied.

50. Account of the manufacture of gas, with suggestions for increasing its

purity, and utilizing the refuse products of gas-works.

(To be continued in our next.*)

MONTHLY NOTES.

Fie- 2.

Expanding Screw-Bolt for Lifting Stones.—An improvement upon
the old "lewis," employed for lifting stones, without the necessity of passing
slings round them, has been suggested by a foreign

engineer, Mr. Ahlstrom, and as it offers very impor- Fie. 1.

tant advantages in comparison with its antique pre-

decessor, we engrave it under two simple and con-

venient forms. Fig. 1 represents the plainest arrange-

ment of this contrivance, as intended for securing

bolts in stone blocks, without pouring in melted
lead, or using other fastening. It is merely a screw-
bolt with a wedge-shaped end, the apices of the wedge
extending one up each side of the bolt. The part

of the bolt above the wedge is embraced by two
semi-cylindrical collar pieces, which, when put to-

gether, form an entire collar, being retained in this

position by a slight spring-binder near their upper
end. Each half of this collar is cut to the same
incline as the wedge of the bolt. When the bolt is

to be attached to a stone, this expanding screw-bolt,

with its parts arranged, as shown in the figure, is

inserted in a hole in the top of the stone block, and
the nut at the upper end of the bolt is then turned until it presses upon the top of

the divided collar. This collar is thus made to slide down the bolt; and the nut
being still further turned, the action of the collar

pieces upon the inclines of the wedge causes the two
collar pieces to expand or separate from each other,

until they press hard against the interior of the hole

in the stone. This fixes the bolt, which cannot now
be drawn out, unless a force sufficient to tear open

the hole is applied. Fig. 2 represents the same thing

adapted as a lifting "lewis," the ring at the top

being for the attachment of the crank chain. The
lower end of the bolt in this instance is screwed and

passed through the wedge as a nut. The improve-

ment is obvious, as the fastening is certain, and a

plain cylindrical hole only is required in the stone.

Splitting Timber by Gunpowder.—At the

Wellington Saw Mills, near Newcastle, gunpowder
is now used for splitting the trunks of large beech

trees, preparatory to their further reduction by the

saw. The saws at this mill being circular ones of

too small a diameter to cut through the large logs,

hand-sawing was resorted to prior to bringing the

timber to the bench ; and it was to get rid of this

expense that the manager of the works tried blasting by gunpowder. To pre-

pare the log for the splitting blast, an inch hole is bored laterally in the timber

at about one-third of the log's length from the butt end, the depth of the bore

being rather more than half the diameter of the trunk. The gunpowder and its

fuse are then put into this hole, which is tamped with sand. The explosion splits

the tree clean up, almost as evenly as when cut with the saw. The process, which

succeeds with beech, ash, and elm, but not with oak, effects considerable economy

in timber conversion.

Bessemer's Iron.—The scientific turmoil created at the outset, by the ap-

pearance of Mr. Bessemer's process of iron-making, has gradually toned down, as

we expected it would, under mature investigation, and the balancing of advantages

and difficulties. During the last few days the matter has been experimented upon

at the Dafen Tin-plate Works, Llanelly, of Messrs. Smith, Phillips, & Co. In

preparing lor the trials, the firm furnished Mr. Bessemer with a mixture of dif-

ferent sorts of pig-iron, such as are used by them for making their best charcoal

bars. This was melted in the presence of one of the firm at Baxter House, and

then run into the converting vessel, and in twenty-five minutes an ingot of soft

malleable iron, ten inches square, was produced. It was so soft as, when cut with

a chisel, to have almost the appearance of lead. The charge of iron being insuffi-

cient to fill the mould, a thin crust was formed at the upper end of it, and so

strong was it that it required considerable exertion with a heavy sledge-hammer

before a small piece, about an eighth to a quarter of an inch thick, could be broken

off. The ten-inch ingot being too large to be treated properly there, Mr. Bessemer
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had it hammered down at Woolwich hito two ingots of about four and five inches

square. It was evidently injured by this process, having been apparently over-

heated, for the two ingots broke easier than ordinary pig-iron of the same size

would do. This was very discouraging, but the firm determined to continue the

trial. They began by heating part of an ingot in a hollow fire, and when it was

at a white heat, it was reduced under a 30-bundredweight steam-hammer to a

slab, about five inches wide by three inches thick. This was again heated and

rolled into a bar, half an inch thick, and a very wretched-looking bar it is stated

to have been, being deeply cracked all down one side. Much better bars have,

however, since been made from part of the same ingot. So bad was it, that one

of the firm thought it useless to proceed further with the experiment; but another

member, nothing daunted, had it cut up into pieces of the usual length, and taken

to the mill. It proved to be what is called in the trade very cold short, and did

not cut at all well. Here, however, the difficulties ended, for it rolled beautifully

into sheets, to the amazement of all who were present. The thinnest of the speci-

mens sent (all of which were made from the unpromising-looking bar above men-

tioned) is what is called "tagger" iron, and is unusually thin. At all events^

none so thin have ever before been produced there, or at all approaching to it. It

will be found, on bending it, that it is remarkably tough. The thicker piece of

iron of the specimens sent has not been annealed, and therefore is not so tough

;

but the same iron, annealed and finished as tin-plate, stands what is considered a

very severe test, namely, twice doubling without cracking. The firm have reason

to believe it is fully equal to plates of the same substance made from their best

charcoal iron. This experiment, and others since made, lead to the belief that,

if uniform results can be obtained from the converting vessel, and if the same
quality of pig-iron is always used, there is every reason to believe that'the invention

will prove very valuable to tin-plate makers, as there is clear proof that sheet-iron

of superior qnality may be produced by adopting it. The best way of working

the large ingots into bars has yet to be learnt; but it is expected that the plan Mr.

Bessemer recommends, of passing them through a series of rolls, will be found to

answer perfectly. It may be mentioned that Messrs. Smith, Phillips, & Co. tried

a piece of the bar from which the specimens sent were rolled, in the blacksmith's

shop. It proved to be very red short, and difficult to work ; so that some further

improvement in the process is required before iron made by it can be brought into

jt .! use. Much has lately been said upon the relative claims to inventorship

of Mr. Bessemer and other theorists who dispute the honour with him. The fore-

most of these antagonists is Mr. Martien, an American, the specification of whose

patent— anterior to that of Mr. Bessemer—we print in our present part. Curious

stories and speculations are afloat on this subject, which we shall not at present

confuse by any opinions of our own. But let the invention be whose it may, there

can be no donbt that it is bringing us quickly to the time when the raw iron ore

may be put in at one end of a machine, to be developed at the other in malleable

bars or steel. fi (f{)
Me. Scott Russell on Patents.—It has lately become the fashion for

notabilities of a certain class, who are not inventors in the fair sense of the

word, and are therefore somewhat unaccustomed to draw upon their imagination for

help in the way of mechanical or chemical expedients, as aids in their professional

pursuits, occasionally to come forward with eccentric views on the subject of

what they term the impolicy of granting patents for inventions. Not long ago,

as we took occasion to remark at the time," the lecture-room of the Society of

Arts was the scene of such a display of short-sighted folly. In that instance,

an advocate for patents made short work of his opponent's arguments—a task,

indeed, which was of the easiest possible accomplishment. More recently, a

public demonstration of this sort has been made, when no one took the trouble to

combat the doctrine of the speaker; we refer to the meeting of the Institution of

Mechanical Engineers in Glasgow, where Mr. Scott Russell, the builder of the

Great Eastern Company's steam ship, spoke as follows :—" Some think that patents

are useful, and others—and I among the number—that it would be better to make
a bonfire of them all. I have, for instance, two patents, and I see about me 150
gentlemen, each of whom, on an average, may have one patent. Well, I certainly

think I should be a gainer by telling you all I know, and allowing you to use my
patents, if you were to tell me all you know and allow me to use your patents.

I am very much gratified by this visit of our Institution to Glasgow, and I shall

be very glad to find you returning the visit in Manchester or London, and will be

very happy to show you the outside and the inside of the big ship, and everything

else I know, provided you let me know all you have been doing for a twelvemonth

when next I come down. 11 "What is the argument in this peculiar speech ? Why,
nothing whatever but what the existing patent system most effectually provides for,

but on a ba-sis incomparably superior to that on which the speaker's remarks are

founded. The published specifications of patents afford the very best means of

conveying reciprocal information amongst engineers and manufacturers ; but the

law does not allow any one to use his neighbuurs' inventions without paying for

them—and, happily the free and easy interchange of "all I know and all you
know " does not yet exist amongst us. Were we to follow the course indicated in

the lines which we have quoted, we should assuredly subvert all right and justice,

just as much as if we adhered to the communist's notions as to the equal division

of houses and land. The idle and stupid man would be placed upon a level with

his industrious and clever rival; for the latter would be always giving, whilst he
would receive nothing in return. " The value of anything," says the adage of our

forefather?, "is just what it will bring." Whoever possesses a profitably workable
patent, gets for it the best price he can, eittier in restricting its use to his own
workshop, and tfrdS profiting by the direct manufacturing advantage which it gives

him ; or in sale* of the right to use it, to those within whose province the inven-
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tion properly falls. But the best invention would bring with it no advantage to

its owner, if he were merely to participate on equal terms with the world in the

benefits derivable from it. There would thus be no direct incentive to the exertion

of that mental force which has given us the steam engine, the printing press, and
the electric telegraph, and is constantly adding to the practical value of these and
a thousand other inventions which elevate and improve the condition of mankind.
If Mr. Scott Russell makes a steam engine, he has no doubt some slight expecta-
tion of being paid for it, if any one takes it and puts it to use. Time, money, and
thought, have been expended in its construction, and these must he substantially

acknowledged, or the engineer will speedily find his way into difficulties, and out

of an unrewarded line of industry. Surely we ought not to be called upon in these

days to urge that the talents and thought of the inventor are equally deserving of

their reward. No, no; it will take a good deal more than an exhibition of " the

outside and the inside of the big ship, and everything else I know," to remunerate
the engineers of Glasgow for telling Mr. Russell all their profitable experiences.

The remarks which we have reprinted are indeed worse than foolish. To be sure

the speech whence they have been culled was an after-dinner one.

Marine Memoranda: Progress of Screw Propulsion.—The Persia
has in a recent voyage accomplished the most remarkable feat in maritime history,

having traversed the distance between New York and Liverpool—about 3,200 miles
—-in little over nine days. While there is every reason to believe that she will sur-

pass even this unparalleled performance, we may mention this as a gratifying proof

of our commercial progress and the rapid improvements in shipbuilding and ma-
chinery. From the moment the Persia cast off her moorings at Jersey city to her
arrival in the Mersey, the exact time occupied was 9 days 9 hours and 45 minutes,

from which we must deduct 4 hours 45 minutes' difference of time between the two
ports, and 2 hours 20 minutes' detention, making the net time 9 d;iys 2 hours and
40 minutes from port to port, or 8 days 23 hours 30 minutes from Sandy Hook
to the Bell Buoy. It is a notable feature in this splendid vessel's career, to observe

that each succeeding homeward passage was made in less time than the preceding

one. The second run was accomplished in 9 days 12 hours and 7 minutes, while

the third occupied 9 days 8 hours and 40 minutes, being just 6 hours longer than

the time taken for the trip to which we have referred as the most remarkable on

record.

The arrival of the Bean Richmond sailing ship from Chicago, in the Far West,
is an important event in distant marine carriage. This vessel left Chicago with

5,000 bushels of wheat on board, and sailed down Lake Michigan to Milwaukie. 90
miles off, where she took in 9,000 bushels more. She then passed through Lake
Huron, Lake Erie, and Lake Ontario, and thence down the St. Lawrence to Quebec;
she had thus to sail over 2,400 miles of inland water before coming on to Liverpool,

to which port she was consigned. The entire voyage was accomplished in GO days,

including 12 days' detention in the St. Lawrence; and all the trouble of passing

through the canals which link together the great inland lakes through which she
'

had to come. Hence it is fair to suppose that this channel, once opened, will bring

us ships in 50 days. Undoubtedly this voyage decides the question as to the pro-

fitably practicable nature of this route, and shows that it is no longer necessarv to

send ships with inland American produce all the way round by Buffalo and New
York. Let us remember what Chicago is. In 1850, its population was 29,000;
in the present year it is 104,000. Last year its shipments of grain amounted to

2,200,000 quarters. Then, when we look at Chicago's place on the map, we shall

see what a great centre it is for the collection of the earth's fruits, and thus realise

to ourselves the advantages to be derived from direct shipments of the nature we
have quoted. The Dean Richmond is a fore-and-aft schooner of 3S7 tons burden ;

her length of keel is 135 feet; over all, 145 feet; beam, 26 feet; hold, 11 feet 9
inches; tons, 387 ; draught, empty, 5 feet ; 150 tons, 7 feet; 350, 9£ feet; 500,
10 feet. Mainmast, 90 feet; diameter, 25 inches; tops, 60 feet; diameter, 13
inches. Foremast, 87 feet; diameter, 26 inches; tops, 60 feet. Mainboom, GG
feet; diameter, 19 inches; gaff, 36 feet. Foreboom, 56 feet; diameter, 18 inches;

gaff, 36 feet. Bowsprit, 22 feet: diameter, 20 inches— oak. Jibboom, 60 feet;

diameter, 15 inches— ash. Centre board, 25 feet by 12 feet 7 inches. She is

built entirely of oak, except her decks, and her new centre board gives her a draught

in deep water of 18 feet.

The gigantic American steamer Merrimac, now in Southampton harbour, has

attracted very great attention, from her irr.inense length and her general fitting up.

The register tonnage of this fine vessel is 3,500, but her real displacement is 4,838
tons. She is one of six screw frigates lately built by the American government.

Her steam power is 500 horse, and her crew numbers 600 ; whilst her arma-
ment consists of 40 shell guns. She is 300 feet long; the length of her spar

deck being 281 feet ; beam 51 h feet ; depth of hold to gun deck 20 feet 3 inches
;

draught of water 23^- feet.

Uchatius' Rapid Steel-Making Process.—Whilst so much speculation is

going on as to the recent suggestions for the improvement of the malleable iron

manufacture, we are confronted in another quarter by a plan for the almost instan-

taneous production of steel from pig-iron. This invention, which is by an Austrian

captain of artillery, has just been tested b_v Messrs. Turton of Sheffield, and, so

far as early trials can indicate, with success. The pig-iron to be converted by this

process is, first of all, granulated by pouring it in a melted state into cold water,

mechanical agitation being employed to aid the minute division of the metal. The
specification of Captain Uchatius' patent tells us, that this granular pig-iron is then

subjected in a crucible "to the combined action of oxygen, heat, and fluxes," pro-

ducing cast-steel of a determinate quality at one melting. In the trial to which

we have referred, twenty-four pounds of granulated Indian pig-iron were intimately

mixed with six pounds of spathose sparry iron ore, containing 1 J per cent, of oxide

of manganese. This mixture was then heated in a crucible for upwards of two

hours, the melted product being then poured into an ingot mould. The ingot thus
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Fig.l.

cast weighed twenty-five pounds, one pound of Bteel being estimated to remain

behind in the slag of the crucible. The subsequent fracture of the ingot, after

heating and hammering, showed that the steel was of good quality, the test being

carried further by making some chisels of it. The whole process is gone through

in a very few hours, whilst weeks are necessary for the completion of the old

system of conversion. The cost of steel made by this process from Indian pig-iron,

is said to be under ,£15 a ton.

On Fitting Service Pipes into Water Mains.— Messrs. Gale of Glasgow

have recently introduced one or two improve-

ments in the fitting of service pipes into water

mains. In drilling the holes into the mains,

a drilling frame of the construction shown in

fig. 1 is used, instead of the ordinary cumber-

some drilling tressle. The main, a, instead of

having the hole drilled at its top, is perforated

at one side to receive the cock represented in

fig. 2. The drilling apparatus consists of a

bar, B, formed with a foot, c, which is placed

under the main. A claw, D, which is shown

also detached in the figure, is adjusted against

the other side of the main, and tightened up

by means of the screw nut piece, e, on the bar,

B. A moveable arm, F, is placed on the other

end of the bar, b, for the fixed centre of the

ratchet drill, g, to bear against this arm, f,

being fixed in any position by a pinching screw. In forming the service pipe com-
munication, it has been usual to first tit a short length of lead pipe into the main,

and then attach the
Fig. 2, cock and remainder of

the service pipe by

means of a ferrule coup-

ling. By using the cock

shown in fig. 2, almost

the entire expense of

the ferrule is saved, and

twosolder-joints besides,

being equal in all to

about 2s. Gd. for each

service pipe connection.

The cock, h, is formed

with a bend on one side,

which is screwed into

the main, -\, whilst a

single solder joint at the other end serves for the attachment of the lead service

pipe, i. The improvements are applicable to gas as well as water mains.

Americas Carpet Fastener.—There is immense scope for improvement in

the minor details of every-day mechanics, and in none more than in all classes of

small fastenings. The antiquated nail and hammer, ever at hand, is generally

adopted as the easiest means of putting up a picture, of laying down a carpet, or

of fixing together the pieces of a box or other article of furniture. As regards
pictures, the introduction of the elegant cornice rail and shifting hooks have effected

some improvement, and have saved many a wall from damage. But with carpets

the old practice of nailing or tacking down is still very prevalent. The laving down
is easy and expeditious; not so the taking up, as injured carpets and floors with
filled up ruws of nails along the sides amply show. The neat and simple contriv-

ance shown in perspective in our engrav-

ing is designed to remove this source of

trouble, and we have to thank for it Mr.
Denison of Rochester, New York. The
contrivance consists of a button or latch,

9 which is attached by a screw to the

J^Q^^^^^^'^^^^^^^^J; - wainscoting or skirting board of the room,
^~ ^^^~f^Si^^^^^^^~~~^' being free to turn upon the screw. When

the latches are turned up, the edge of the
carpet is easily pushed in below, and as they project sufficiently from the skirting
board to allow the binding of the carpet to pass under them, the carpet is firmly
held on their being turned down. Thus, after once screwing on these fasteners,

the trouble of laying down a carpet is actually less than with the antiquated
hammer-and-nai! system. In taking up the carpet, the advantage is still more
decided, as on turning up one or two of the latches at the corners of the room, all

that is necessary is to give the carpet a gentle pull lengthways on each edge, which
disengages all the rest. In cases of fire, this feature is of great importance, as the
carpets can be speedily removed without tearing them off the tacks or nails. The
fasteners may be painted of the same colour as the skirling board, or they may be
covered with a neat moulding attached to the latter.

Mechanical Reaping.—Whilst we are slowly finding our way to the best
mechanical appliances for the farm, and whilst there are so many opinions upon
the relative merits of ploughs and reapers, it is of material value to mark what has
actually been done in the field by any particular arrangement. We have before
us the evidence of a Welsh farmer, Mr. Carne of Dimland Castle, South Wales,

j

who tells us what he has done with one of the rival reapers, so that those who are
interested may compare practical results, and thus give us a lift towards what is

so pressingly wanted—the satisfactory engrafting of mechanical reapers upon the
wide fields of Great Britain. The reaper used by Mr. Carne was one of M'Cor-
nuck's, fitted with the three archimedian screws and delivery platform introduced

by Messrs. Burgess and Key. The weather was damp, and the grain a good deal

laid, and the machine was put together with no other help than that afforded by

the local carpenter; but a fortnight's work showed a cutting of 75 acres of wheat,

1 1 of oats, and 17 of barley. The working days were twelve, giving an average of

8f acres per day, including a very frequent removal f/om field to field, the enclo-

sures being small. In one field, spring wheat on 5 acres, 2 roods, and 5 perches,

was cut in four hours, the crop, on being thrashed, turning out to be 52-S imperial

bushels per acre. In another instance, the same machine cut nearly 14 acres

between the hours of 10 in the morning and 7 in the evening, an hour being lost

at dinner, and considerable time in taking down, removing, and setting up again,

as the fields were widely apart. It is satisfactory to note that the machine worked
best with the heaviest crops.

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

6ST" When the city or town is not mentioned, London is to be understood.

Recorded July 18.

1690. William Leuchars, 38 Piccadilly—Improvements in locks for travelling bags.

Recorded August 21.

1954. William Heap, Dermis Sharp, and George Knowles, Bradford—Improvements in

the construction of furnaces for economizing fuel and preventing smoke.

Recorded August 25.

19S2. George Warriner, Withernsea, Yorkshire—Improvements in compounds for pre-

serving, deodorizing, and fertilizing.

Recorded August 26.

1992. Alfred V. Newton, G6 Chancery-lane—An improvement in breech-loading cannons
and other ordnance.—(Communication.)

1993. Samuel Jay and George Smith, 246 Kegent-street—An improved " facing," or cover-

ing, to be attached to the outside of ladies' dresses, mantles, or other articles of

attire, peculiarly adapted for the warmth and protection of ihe chest.

Recorded August 27.

1995. Joseph M. Giresse, St. Macaire, France—A new machine to mince tallow and
meat.

Recorded August 30.

2017. Arm and L. A. Ilerbelot, Paris—Improvements in obtaining motive power by gases

or fluids.

2019. John Pope, Canterbury—Improvements in the mode of cultivating and treating

the hop plant.

Recorded September 4.

2049. James Picken, Dunlop, Ayrshire— Improvements in the arrangement of the feed

apparatus of machines for thrashing or separating grain.

Recorded September 5.

2070. Robert Wilson, Patricroft, Lancashire—Improvements in valves, and in apparatus
connected therewith.

2071. Thomas Bui-stall, Southall— Certain improved machinery for manufacturing bricks

and tiles from clay alone or mixed with other materials.

2072. John Johnson, Ohio, U.S., and 4 Trafalgar-square, Charing-cross—Improvements
in photographic plates—(Communication.)

2073. Charles L. F. Helrigel, Great James-street, Bedford-row—Improvements in litho-

graphic printing presses.

Recorded September 6.

2074. Henry Dyer, Plaistow, Essex, and George Dyer, Gracechurch-street— Improve-
ments in freeing textile fabrics, cotton waste, and fibrous matters from oily and
other impurities.

2075. Joseph Anelli, Talbot-villas, Paddiugton—A crampon to prevent horses slipping in

frosty weather.
John Juckes, Dame-street, Islington—Improvements in stoves or fire-places.

Gustavus P. Harding, Kingsland (City)—Improvements in the manufacture of hats

and other coverings for the head, and ot parts thereof.

Peter Wright, Dudley—An improvement in the manufacture of anvils.

Alfred V. Newton, 66 Chancery-lane—Improved machinery for cutting round files.

—(Communication.)
Charles L. Lapito, Paris, and High-street, Marylehone—A machine for manufac-

turing of mortar and concrete.

William Wilkeus, Baltimore, Maryland, U.S.—A revolving cylinder battery or

cannon, and apparatus connected therewith.—(Communication.)

Peter Armand le Comte de Fontainemoreau, Paris, and 4 South-street, Finsbury

—

Certain improvements in making artificial stones for statues and ornamenting
purposes.—(Communication.)

Henri E. Trottier, Paris, and 4 South-street, Finsbury—An improved portable bath.

Paul K. Hodge, Albion-grove, Islington—Improvements in grinding wheat and
other farinaceous grains, and in the treatment of the products therefrom.

Recorded September 8.

Thomas Craig, Glasgow—Improvements in ruling paper and other materials.

Felix Estivant, Paris, and Essex-street. Strand—Improvements in casting metal

tubes.

Adolphe G. Chalus, Paris, and Essex-street, Strand— Certain improvements in

stopping bottles and other vessels.

John Fowler, jun., Havering, Essex—Improvements in machinery or apparatus

for ploughing and tilling land by steam.

Alfred Dalton, Chester—Improvements in smelting ironstones and ores, and in

furnaces used for that purpose.

Robert Bam ford, Preston—Improvements in looms for weaving.

Francis M. Herring, Basinghall-street—Improvements in applying magnetic action

to combs and brushes.

Thomas Kestell, New Kent-road—Improvements in breach-loading fire-arms and

ordnance.
William Petrie, Woolwich—Improvements in the manufacture of sulphuric acid

and the apparatus employed therein, parts of which improvements are applica-

cable to the manufacture of nitric, hydrochloric, and other acids.

Alfred V. Newton, 66 Chancery-lane—Improved machinery for cutting india-rubber

and other substances into threads or narrow strips.- (Communication.)

2077,

2078,

2079.

2080.

20S1.

2082.

2083.

2084.

2085.

20S6

2087,

2088

2090.

2091.

2093.

2094.

2095.
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2097. John "Watson, Tureen-street, Glasgow, and Charles P. Halle, Manchester—Im-
provements in spinning or twisting fibrous materials.

209S. William Pidding, Trinity-terrace, Southwark—Improvements in the preparation

and manufacture of certain piled, corded, or other fabrics.

2039. Ilannay Cunningham, Pitarthie, Fifeshire, and Washington, U.S.—Invention for

the production of blanks for bank notes, bills, checks, treasury bonds, scrips,

stocks, &c, &C-, to prevent counterfeiting, &c.
2100. William Gossage, Widnes, Lancashire—Improvements in the manufacture of

certain kinds of soap.

2101. Richard A. Brooman, 166 Fleet-street—An improvement in an apparatus for

sprinkling substances in a state of powder.—(Communication.)
2102. Charles Brook, the younger, Meltham Mills, near Huddersfield—An improvement

in polishing or finishing yarns, threads, and woven fabrics.

2105. William Smith, Salisbury-street, Adelphi—A powerlul compound whistle.—(Com-
munication.)

Recorded September 10.

2106. Henry Cooke, Manchester—Certain improvements in dyeing yarns or threads.

2107. Charles W. Siemens, John-street, Adelphi—Improvements in electric telegraphs

and apparatus.—(Communication.)
210S. Alexandre Robert, La Villette, near Paris—A new process of treating, smelting,

and refining copper, tin. and other refractory metallic ores.

2109. Henry D- P. Cunningham, Gosport—Improvements in reefing sails.

2110. George Riley, the Grove, South Lambeth—An improved mode of treating maize for

distilling, with apparatus therefor.

2111. Johannes Neuenschwander, Bern, Switzerland, and Harvestchude, near Hamburgh
—Certain improved processes of preparing milk to be preserved.

2112. Henry Gilbee, South-street, Finsbury, and Paris—Improvements in the manufac-
ture of iron.—(Communication.)

2:13. John Taylor, Spring-grove, Hounslow—An improvement in building walls.

2114. Joseph C. Davidson, Yalding, Kent—An improved construction of share drill.

2113. Stephen White, Newlands- street, Everton, Liverpool—An improved method and
apparatus for the distillation of certain oils or oily substances from the petro-

leum, commonly called "earth oil," found in certain districts of the Birmau
empire, and an improved method of purifying the oils or oily substances so ob-

tained.

2116. Joseph C. Davidson, Yalding, Kent—An improved construction of hop bin or hop
frame.

2117- William Webster. Bunbill-row, Finsbury—Improvements in troughs for feeding
animals.—(Partly a communication.)

2118. John H. Johnson, 47 Lincoln's-inn-fields. and Glasgow—Improvements in machinery
or apparatus for making bricks.—(Communication from Isaac Harmann, United
States.)

2119. William Oldham, Southam, Warwickshire—Improvements in the manufacture of
cement, and in treating or preparing colouring matter for cements.

2120. William H. Forster, Gravesend—An improved fastening for articles of jewellery,

brooches, or dress ornaments.

liecorded September 11.

2121. John B. Robinson, Beverley—Improvements in machinery for effecting agricultural
operations.—("Communication.)

2122. John Gedge. 4 Wellington-street South, Strand—Improvements in paint or colouring
matter applicable to coating metals and other substances, whereby the oxidation
of metal is prevented, and resistance to the action of the atmosphere, rays of heat,
or acids is secured.—(Communication.)

2123. James Hudson, Halifax—Improvements in whetting or setting "printers' doctors,"

and other straight-edged tools or instruments.
2124. Pier A. Ealestrini, Brescia, Italy—Improvements in protecting and laying tele-

graphic wires.

2125. Richard A. Coward, Lawrence Ponntney-lane—Improvements in paddle-wheels for

propelling vessels.—(Communication.)
212C. John Milnes and William Thompson, Sutton Mill, Yorkshire-Improvements in

looms for weaving.
2127. Lucius E. Tniesdell, Warren, Worcestershire, Massachusetts, C. S.—An improve-

ment in weight-distributing bridges.
2129. Alexander Chaplin. Glasgow—Improvements in ships or vessels.

2130- Albert D. Bishop, Hanover House, Charlton. Kent—Improvements in derricks for
raising sunken ships and other heavy bodies from below water, and moving
heavy bodies from one place to another.

Recorded September 12.

2132. William S. Clark. Camden Town—Improvements in hydraulic heaters or furnaces.
—fCommnnicntion.)

2133. John J. Leaver, York-street. Rotherhithe—An improved pump for pumping, rais-

ing, or forcing water or other liquid.

2134. John T. Pitman, 67 Gracechurch-street—Improvements in repeating fire-arms.

—

(Commnn ication .)

2135. Joseph Koronikolski, Lisle-street, Leicester-square— Improvements in baking
ovens.

2136. Henry Dubs, Warrington, and Jo3iah Evens, Haydock, Lancashire—Improvements
in slide valves.

2137. Edward Paton and Charles F. Walsh, Perth—Improvements in fire-arms and pro-
jectiles.

2138. In-nee Leys, Donkerqne, France, and 4 South-street, Finsbnry—Certain improve-
ments in the preservation of cheese.

2139. George Hutchison, Hope-street, Glasgow—Improvements in the treatment of oils
and fat=.

2140. John Elliott, Southampton—An improved apparatus for containing and supplying
water, gas. and other fluids, applicable also to a fluid meter.

2141. Richard A. Brooman, 166 Fleet-street—Improvements in treating and purifying
water to be used in the washing and scouring of wool, and in other washing and
cleansing operations.—(Communication.)

Recorded September 13.

2143. William Whittle, Smethwick, Staffordshire—New or improved machinery for the
manufacture of nails.

2144. Richard Peyton, Birmingham—An improvement or improvements in the manufac-
ture of metallic bedsteads, and other articles for sitting, lying, and reclining
npon.

2146. Janv.-s S. "Vanghan, Stockland Vicarage, near Bridgewater—An improvement or
improvements in the apparatus for making infusions of vegetable or other sub-
stances.

2117. Frederick D. 3Ionod, Marseilles, France—Improvements in the manufacture of
chlorine.

Fiichard A. Brooman, 166 Fleet-street—Improvements in mills.—(Communication.)
2149. Cbrfetopiier Hill, Great Western Railway, Chippenham Station—Improvements in

the manufacture of lubricating matters.

2150. Samuel C. Lister, Manningham, near Bradford—Improvements in preparing and
spinning cotton, flux, and similar fibres.

2151. John Buchanan, Catrine, Ayrshire—Improvements in propelling vessels.

Recorded September 15.

John Knowelden, Southwark—Improvements in the arrangement of valves and
apparatus for preventing steam-boiler explosions.

Jean B. J. Lassie, Paris, and 4 South-street, Finsbury—A new system of aerial

navigation.
Cornelius F. Clements, Liverpool—An improvement in separating copper and

other metals from ores containing them.
Calvin Kline, Brooklyn, New York, U.S.—An improvement in mariners' and other

compasses, by which the effect of local attraction is cut off or neutralised, and
the compass is made to traverse more perfectly.

George C. T. Canstoun, Chirnside Bridge, George Young, Dunse, and John Lovell,

Chimside Bridge, Berwickshire—Improvements in the application of steam for

producing a boiling action in bleaching and other manufacturing processes.

Alexander Rowaud, Glasgow—Improvements in cases or vessels for holding gun-
powder.

Stanislas Chodzko, Paris—Improvements in the manufacture of manure and the

apparatus employed therein.

2153.

2154.

2155.

2156.

2157.

2158.

2159.

2160.

2161.

2162.

2163.

2164.

2165.

2166.

2167.

216S.

2169.

2170.

2171.

2172.

2173.

2174.

2175.

2176.

2177.

2179.

2180.

2181.

2182.

2183.

2184.

2185.

2186.

2187.

2188.

2189,

2191,

2192.

2194.

2196.

2197.

2198,

2201,

2202

Recorded September 16.

Robert E. Garrood, Chelmsford, Essex—Improvements in stopcocks and valves for

the drawing off and passage of air, gas, steam, water, and other fluids, or for any
other purpose for which the same may be applicable.

Alfred V. Newton, 66 Chancery-lane—An improved preparation of phosphoric acid.

—(Communication.)
Alfred V. Newton, 66 Chancery-lane—Improved apparatus for raising water by

atmospheric pressure.—(Communication.)
Robert Walker, junior, Buchanan-street, Glasgow—Improvements in ascertaining

the draught of water and trim of ships or vessels.

Robert Lavender, Aldersjjate-street, and Edward Lavender, Aston-street, Lime-
house—Improvements in raising water and other fluids, aud in obtaining power
thereby.

George T. Bousfield, Sussex-place, Longhborough-road—Improvements in power
looms for weaving wire-cloth. -(Communication.)

Richard A. Brooman, 166 Fleet-street—Improvements in water-closets and night-
stools.—(Communication.)

John Elliott, Southampton—An improvement in taps and cocks.

Robert Mushet, Coleford, Gloucestershire—Improvements in the manufacture of

iron.

Robert Mushet, Coleford, Gloucestershire—Improvements in the smelting of iron

ores.

Robert Mushet, Coleford, Gloucestershire—Improvements in the manufacture of

iron.

Joseph G. Martien, Newark, New Jersey, U.S.—Improvements in the manufacture
of iron.

Recorded September 17.

Robert Burns, Liverpool—Improvements in bone-mills.

Charles Marsden, Kingsland-road—Improvements in fastenings for shirts and
other garments, together with an improved tag.

David Crichton and James Cathcart, Manchester—Improvements in looms for

weaving.
John Barber, Manchester—Improvements in machinery or apparatus for mill and

other engraving, punching, dividing, and ruling rollers, either for hand or ma-
chine engraving, and an improved mandril used in mill, eccentric, and other
machinery employed in engraving rollers for printing and embossing calicoes

and other fabrics.

Antoine Andraud, Paris—Certain improvements in wheelbarrows.
William F. Spittle, Birmingham—A new or improved spindle for braiding and

plaiting machines.
Carl H. Schroder, Altona, Holstein—An improved rotatory engine, to be worked by

steam, or other elastic fluid, which invention is also applicable as a rotatory
pump for raising aud forcing liquids.

George Davies, 1 Serle-street, Lincoln's-inn—Improvements in apparatus for

actuating railway breaks.— (Communication.)
Friedrich H. R. Scheller, Vienna—An improvement in the manufacture of illu-

minating gas.

John M. Hetberington and James Gee, Manchester—Improvements in flyers for

preparing cotton and other fibrous substances for spinning.

Recorded September 18.

Isham Baggs, Manchester-street, Argyle-square—Improvements in smelting or

reducing copper and other metals from their ores, aud in the manufacture of

sulphuric acid in or by such processes.

Thomas C. Hinde, Birmingham—An improvement or improvements in the manu-
facture of iron.

Theophilus Horrex, South-square, Gray's-inn—Improvements in means or appa-
ratus to facilitate the delivery of coals to cellars, and other such places.

Louis Jacquemier, Charlotte-street, Fitzroy-square— An improved method of hard-

ening and colouring alabaster and other gypsums, and calcareous stones and
earths.—(Communication.)

George Hill, Derby—Improvements in feeding steam boilers.

Andre* G. Guillaumin, Paris—An improved ramrod.
Richard Wilson, Oxford-court, Salters'-hall—Improvements in the construction of

fireproof floors and ceilings, applicable in part to the construction of bridges and
other structures.

William F. Plummer, St. Mary's Overy-wharf, Southwark—An improved mode of

preparing hard wheat and other hard grain tor grinding.
Thomas Greenwood, Leeds—Improved machinery for trimming the teeth of wheels.
William H. Cooper, Manor Cottages, Bromley-hall—An improvement in the manu-

facture of fretwork for ornamental windows or lights, applicable also to the cut-

ting of irregular figures in glass generally.
Charles Goodyear, jun., Leicester-square—Improvements in the manufacture of

penholders and handles for penholders.

Recorded September 19.

Jean Baptiste Honore" de Roussen, Paris, and 4 South-street, Finsbury—Certain
improved apparatus for washing and cleansing ores.

Charles F. Vasserot, 45 Essex-street, Strand—Improvements in filtering water on a
large scale.—(Communication.)

James Smale, Gibraltar-row, Southwark, Surrey—Improvements in the mode,
means, or apparatus for printing or transferring deaigus or letters on to glass.

,
Pierre Laffitte, Paris—An improved engine, with rotary pistuu, applicable to

various purposes.

,
Arthur Clark, Southampton—Improvements in signal lamps.

, William Young, Queen-street, Cheapside—lmmovements in furnaces, fire-places,

aud stoves.



224 THE PRACTICAL MECHANIC'S JOURNAL.

2203. Edward Finch, Bridge Works, Chepstow—Improvements in the construction of

wrought-iron masts, bowsprits, yards, booms, gaffs, and spars, and in rigging
ships.

2204. George Dawes, Union-street, Southwark, and 89 New Bond-street—Improvements
in the manufacture of hats.

2205. Richard V. Ilees, Manchester—Improvements in the construction of electric clocks

or timekeepers.—(Communication.)

Recorded September 20.

2207. John Sherar, Aberdeen—Improvements in oil and spirit lamps, by the formation

of burners obviating shadow.
2208. Richard V. Hees, Manchester—Improvements In the construction of wrought-iron

wheels for railway and other purposes.—(Communication.)
220D. John Naylor, Birmingham—Improvements in window fastenings.

2210. William Johnson, 47 Lincoln's inn-fields, and Glasgow—Improvements in steam-
boilers.—(Communication.)

2211. Hon. William E. Cochrane, 5 Osnaburgh-terrace, Re^ent's-park—Invention of an
apparatus for converting crude iron, while in a liuid state, fx'om a blast or other

furnace into malleable or bar iron and steel.

2212. Joseph Maudslay, Lambeth, Surrey—Improvements in fire-places for steam-boilers.

2213. Thomas W. Raramel, Trafalgar-square—Improvements in constructing railways,

and propelling carriages thereon.

2214. John Roberts and James Beech, Walsall, Staffordshire—A new or improved rail-

way chair.

2215. Alfred Ford, Chelsea—Improvements in dissolving vulcanized india-rubber for

waterproofing, and like purposes.

221G. George W. Sayer, Mark-lane— Improved machinery for stopping or retarding rail-

way carriages.—(Communication.)
2217. Thomas E. Blackwell, Clifton, Bristol—An improved mode of constructing fire-flues

and air passages.
Itccorded September 22.

2218. William Taylor, Woodhall Cottage, Shipborne, Tunbridge—Improvements in the

conversion of cast-iron into steel and malleable iron.

2219. Robert Mushet, Coleford, Gloucestershire—Improvements in the manufacture of

iron and steel.

2220. Robert Mushet, Coleford, Gloucestershire—Improvements in the manufacture of

iron and steel.

2221. William B. Sellers and Abraham Sellers, Sheffield—An improvement in " ever-

pointed" pencil-cases.

2222. Joseph Wilson and Charles Wootton, Birmingham—A new or improved screw-

wrench.—(Communication.)
2223. John Morrison, Birmingham—A new or improved penholder.

2224. Thomas Wallace, Limehouse—Improvements in the manufacture of wheels, axles,

and axle-boxes.
Recorded September 23.

2225. John G. Taylor, Glasgow—Improvements iu fastenings, connectors, and couplings,

and in the application thereof.

222G. David O. Boyd, Weibeck-street—Improvements in constructing and arranging flues

for the passage of air or smoke.
2227. Francis Wrigley, Carlisle—An improved friction coupling for the transmission of

motive power.
2228. Robert Winterbottom, the younger, Staleyhridge, Lancashire—Improvements in

the mode or method of making or producing dry barm or yeast.

2229. Richard Husband, Manchester—Certain improvements iu the manufacture of silk

hats.

2230. Alfred V. Newton, 66 Chancery-lane—Improvements in gimlets, augers, and other

tools which operate bv a rotary motion.—(Communication.)
2231. William Johnson, 47 Lincolivs-inn-fields, and Glasgow—Improvements in ma-

chinery for doubling and twisting fibrous materials.—(Communication from
Emile Weber.)

Recorded September 24.

2232. Arthur G. Baylis and John Green, Redditch, Worcestershire—An improvement or

improvements in the manufacture of needles.

2233. Andrew Barrie, Edinburgh—A new or improved instrument or apparatus for

registering the time at which workmen arrive at and leave their place of work,
and for other such like purposes.

22:5. James Cottrill, Studley, Warwickshire—Improvements in machinery to supersede

hand labour in the operation of filing.

2236. Alfred V. Newton, 6G Chancery-lane—Improvements in carding engines.—(Commu-
nication.)

2237. Peter W. Barlow, Great George-street—Improvements in the permanent way of

railways.

2989. William Beatson, Roiherham—Improvements in puddling iron.

2240. Charles Vion, 133 High Holborn—Improvements in metallic moulds, and in the

manner of using them for casting metals.—(Communication.)

2241. Victor F. A. Frost, Paris—Improvements in weaving, and in the machinery or

apparatus employed therein.

Recorded September 25.

'J2I2. Robert Brown, Glasgow—Improvements in taps or valves.

2243. Thomas Holmes and Thomas Aspinall, Pendleton, Lancashire—Improvements for

preventing ordimiuishing the production of smoke iu fire-places aud furnaces,

and for effecting its combustion.
'.'211. Joseph W. Wilson, Banbury, Oxfordshire—Improvements in machinery or appa-

ratus for manufacturing parts of brooms and brushes.

2215. Carlo Sayno, Novara, Piedmont—Improvements iu bearings, beds, or sockets for

axles, pivots, or other rotary parts of machinery.
2*217. Etienne Sabbatier. Paris—Improvements in the permanent way of railways.

£248. Henry W. Parncll, Bryanstou-square—Invention for the construction of ships and
boats.

2219. Arthur Albright, George-street, Edghaston—Improvements in the manufacture of

Inciter matches, and of boxes suitable for containing the same.

22o0. Robert Frost, Chester—Improvements in the manufacture of tluur.

2261. John J. Russell, Wednesbury, and Joseph B. Howell, Sheffield—Improvements in

the manufacture of cast-steel tubes.
2252. Matthew A. Muir and William J. Walker, Glasgow —Improvements in machinery

or apparatus for sizeiug or dressing yarns or threads.
2253. Samuel Calley, Brixham, Devonshire—Improved composition and compositions for

coating or covering surfaces, particularly the bottoms of ships and vessels.

Record d s. ptt inhcr 26.

2254. Claude Langlois, Bath—Improvements in photography.
2255. John F. Meakui, Baker-street, Portman-square—An improved fire-escape.

j-'ob'. Marius Pellen, Paris—Invention for rendering impermeable by gas, caoutchouc,
gold-beater's skin, paper, gauze, and similar materials used for things adapted
to receive an ascending force, such as balloons, aerostatic machines, toys, &c,
ecc, by the application of a peculiar varnish.

1267, Charles Renshaw, Dukinfiehl, Cheshire—Improvements in squeezing rollers appli-

cable to machinery or apparatus for pressing or partially drying yarns aud
woven fabrics.

2259
2260.

2262,

2264,

2266,

226S.

2270,

2274.

227S.

2284,

2286.

22SS,

2:104.

22%.

2298,

2300.

William Horsfall, Manchester—An improvement or improvements in cards for

carding fibrous substances.
George G. Woodyard, Kidderminster—Improvement in the manufacture of carpets.

Frederick Ransome, Ipswich—Improvements in the manufacture of artificial fuel.

Recorded September 27.
,

David Thorn and George A. Phillips, Manchester—An improvement in soap frames.
John Boyd, Ashbocking, Suffoiksbire—Improvements in letterpress-printing ma-

chines.
William Smith, Skinner-street, Snow-hill, and Nathaniel F.Taylor, Stratford—Im-

provements in apparatus for measuring gas aud other fluids, and in regulating
the flow of the same.

Capt. John M. Hayes, Portland-terrace, Southsea—Improvements in percussion
cap holders.

John llothwell, Bolton, Lancashire—A certain composition and preparation to pro-
mote the ignition and combustion of coke, coal, and other combustible substances
in stoves, furnaces, aud grates.

Recorded September 29.

Luke D. Jackson, Underwood, Nottinghamshire, and Henry Myers, Rathbone-place
—An apparatus for the better working of breaks in stopping railway trains.

Charles J. Carr, Belper—Improvements in operating hammers and stamps.
David Thom and George A. Phillips, Manchester — Certain improvements in

apparatus used in the manufacture of soap.

John Lord, Rochdale—Certain improvements in the process of separating or re-

covering animal wool or silk from cotton and woollen, or from cotton and silk or
other mixed fabrics, whereby the animal wool or silk is rendered capable of

being again employed, which said improvements are also applicable to wool in
its unmanufactured state.

George T. Bousfield, Sussex-place, Loughborough-road—An improvement in the
manufacture of artificial stone.—(Communication.)

Recorded September 30.

Samuel Ivers, Halshaw Moor, Lancashire—Certain improvements in looms for
weaving.

Robert C. Ross, Glasgow—Improvements in paddle wheels for propelling apparatus
for ships or vessels.

William G, Gard, Calstock, Cornwall—Improvements in bits for boring and
sinking.

Recorded October 1.

George Flint, Skinner-street, Bishopsgate Without, Thomas Wood and Edward
Wood, Tachbrook-street, Pimlico— An improved punching press or machine,
adapted to the purposes of stamping, coiuing, slotting, and embossing, and for
cutting metal and other substances.

John Holman, Topsham—Improvements in ships' rudders.
Henry Naylor, Bacup, and James Crabtree, Rochdale—Improvements in and appli-

cable to machines commonly known as "warping mills."

Alfred V. Newton, 66 Chancery-lane—Certain improvements in sewing machinery.
—(Communication.)

Charlea D. Gardissal, 10 Bedford-street, Strand, and Paris—Improvements in stoves
and apparatus for heating or warming greenhouses, which may also be used for

other warming or heating purposes.—(Communication.)
David Jones, Greenhill Villa, Ragland—Certain improvements in obtaining and

applying motive power.

<^° Information as to any of thtse applications, and their progress, may be had on appli-
cation to the Editor of this Journal.

DESIGNS FOR ARTICLES OF UTILITY.

Registered from August 19fA to Sept. %0th, 1856.

Aug. 19th, 3S6S William Thistlewood, Birmingham,—" Button, and fastening for
the same."

John & Daniel Holloway, Birmingham,—" Buckle."
Price's Patent Candle Company (Limited), Belmont, Vauxhall,

—

" Candle lamp."
John Broad, Wolverhampton,— " Nail and corn trimmer."
Joseph J. Welch and John S. Margetson, Cheapside,—" Shirt."
Wilcox & Co., Millwall Pottery,—" Pedestal urinal."

Thomas Green, Cosely, near Bilston,—" Camp oven, or pie or
bake pan."

Spilsbury & Downes, Iluggin-lane, Cheapside,—" Fastening for
articles of dress."

Henry R. Freeborn, Manchester,—" Improved shirt."

Benjamin Benjamin, 74 Regent-street,—" Oude wrapper."
Henry L. Burton, 1 Goulden-terrace, Islington— "A carriage-

frame, with wheel, breaks, and guard, for suspending cots and
carriage bodies, for infants, adults, and invalids."

Thomas F. Hale, Bristol,—" The roller-action pillar-pump."
Joseph Gillott, Birmingham.—" Metallic pen."
William G. Speed, Shepton Mallet,—" Separating cheese-vat."
H. J. aud D. Nicoll, Regent-street,—" Railway rug or carriage

wrapper."
Rd. Leake and Thomas Dodd, 230 Oxford-street,—" Paragon bon-

net support."
Henry Craigie, Edinburgh,—" Gas apparatus for heating purposes."
T. B. Bailey, Coventry,— " Medal fastener."

Thomas Greaves, Birmingham,—"A fastener for securing buttons
to boots, vests, &c."

Henry Rawton, Leicester,—" Apparatus to facilitate the burning of
smoke in furnaces."

Charles H. Proteri, Duke-street, Lincoln's-inn- fields,
—"Improved

railway guard's belt, chronometer case, and message hox."
Richard Trimmins & Sons, Birmingham,—"Machine for paring,

slicing, and coring.

TO HEADERS AND CORRESPONDENTS.
" Practical Mechanic's Journal" Illustrated Index.— The new edition of this

Index to the, i'lates and textual contents of the Eight completed Volumes of the Practical

.1/. eftanic
1
* Journal, is now ready. It consists of 32 pages of letterpress, in a coloured

cover, like the Parts of the work itself; and as it contains separate references to every

subject discussed in the 06 Parts of the Journal, it forms an indispensable requisite f. u

the library of the mechanical engineer and general scientific observer.

25th,

27th,

3869
3870

Sept. 1st,

13th,

15th,

3871
3873
3874
3875

17th, 3876

18th,

20th,

3877
3878
3879

26th,

29th,

October Cth,

3880
3S81
3882
3883

7th, 38S4

8th,

loth,

3S85
3S86
3887

- 3888

11th, 38S9

14th, 3S90
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OUR UNWILLINGNESS TO ADOPT OBVIOUS

\ IMPROVEMENTS.

We have often proposed to ourselves the task of writing some notes

upon the extreme unwillingness with which the most obviously advan-

tageous improvements are adopted, and particularly the apathetic dis-

regard with which the good inventions and pursuits of one country are

treated by the people of another. This neglect is strongly marked even

in the different divisions of our own islands. An Englishman cannot

cross the border-line which imaginarily separates England from Scot-

land, or, in legal phraseology, North Britain, nor enjoy a few hours' sail

across the Irish Channel into Kingstown harbour, without being impressed

with the feeling that there are many good things in both these sections

of our clime, which require a mere transplanting process to render them

available at our own doors. Similarly, a Scotchman or an Irishman sees

the Englishman's good and bad points when he extends his travels far

enough from home; and as everybody travels in these days, mere theory

would show that the best of everything must necessarily become univer-

sally available for the good of the human race. It is curious, but most

certainly true, that although a twelve hours' railway run brings the

Londoner into the Edinburgh and Glasgow district, and a still shorter

time suffices to carry him into Dublin, yet the traveller, whichever way

he may be going, always perceives great differences in the manners and

customs of the several sections of the people, and has brought before him

good, bad, and indifferent systems, apparatus, and pursuits, presenting

an amount of novelty which the contiguity of the countries would seem

to forbid. In the midst of such novelties and differences there must be

some good things, and we all see them, but still they are not adopted in

our own sections of the world, to the extent which their qualities deserve.

If this is so in Great Britain, how much more is it so when the countries

to he compared with us are America and the Continental States? Habit

is really, we suppose, second nature ; and we are all of us prone to fall back

again into those plans and pursuits which have grown upon us from

childhood, although we may have had excellent lessons of improvement

when last we were from home. Now and then, to be sure, a vigorous

and adventurous traveller brings home a useful contrivance which he

proceeds to adopt, more as an exotic than anything else; and thus we

do get just enough of novelty infused amongst us, to show that other

nations have their good points as well as ourselves. But even these

cases are uncommon, and the general result is, that although we admire

what we see good when abroad, yet the effect ends there when we are

again at home. It is the same with all nations, and so the world rolls

on, each division in its own way. "They manage these things much
better in France," is a remark which, however hackneyed it may sound,

would be all the better for a more frequent practical consideration than

it receives at present. They do manage a great many things better in

France than we do; but where they are sensibly deficient, they are less

ashamed than we are, to transplant better things from us, or from any

other source where improvements are to be found.

The English visitor need not look much about him in France, to pick

up plenty of matter for judicious adoption at home. He wants to go,

for instance, from one end of Paris to the other, and he finds that,

although his trip involves some cross travelling, the omnibus "corre-

spondence" system enables him to go direct to his destination, no matter

from where he starts, and without any pre-calculation or feverish un-

certainty and delay on the road. If he wishes to travel in a more aristo-

cratic manner, he can get, nearly everywhere, a voiture a remise, like our

park broughams, to take hirn all over Paris within the walls for two

franc*, or he can have an hour's use of his vehicle for the same sum.

If he wants to live elegantly, and yet cheaply, there is the Grand Hotel

du Louvre, a very palace of beauty, on which all the powers of the archi-

tect, engineer, artist, and decorator have been unsparingly lavished.

No. 105.— Vol. IX.

This magnificent building forms, in its principal front, a continuation of

that street of colonnades the Hue de Rivoli, and fronts in addition three

other streets or thoroughfares—the Place du Palais Roya }e—colonnaded

here also to give a finish to that fine opening—the Rue St. Honore and

the Rue de Marengo. When the stranger enters, he finds himself in a

splendid quadrangle, surmounted by a lofty roof of glass, and floored with

an asphaltic composition, which presents a clean seamless surface, re-

sembling the finest stone. On the right of the door is the Bureau de

Reception, where everything about everybody in the building may be

instantaneously learned; a numbered table on the wall affords the name

and special locality of every individual visitor. A splendid stone stair-

case forms the approach from the two corners of one side of the quadrangle

to the salons and salle e manger, as well as to the first floor corridor

running all round the building. From this corridor, wide internal stair-

cases, with handsome gilt and coloured balusters, lead to the higher

corridors: each division has its own chef de quartier, whose office is

pointed out by a lamp bearing the numbers of the rooms over which he

exercises his sway.

Unlike the old style of French houses, carpets are laid everywhere;

and on reaching his room, to which he gains access by a key kept on its

properly numbered nail by the chef of that part, the visitor finds him-

self in a handsome apartment, possessing every feature of sound comfort,

whilst it is furnished and decorated with that refined taste which a

Frenchman only seems to possess. A marble mantel-piece, ornamented

by a handsome mirror, and carrying high-class bronzes, marble-topped

wash-stands, chest of drawers, printed woollen curtains and hangings

with their muslin accessories, and handsome chairs of luxurious form,

are all here in an atmosphere of scrupulous cleanliness. A small

button set in the wall has merely to be pressed with the finger, to sum-

mon an attendant through the medium of the electric telegraph, the

wires of which run along all the corridors, from the apartments to the

attendant's office.

The dining-room below is a show in itself; it can accommodate some

800 guests, and it may fairly claim to be one of the finest and best

appointed rooms in the world. In ground plan this building is an

irregular parallelogram, the sides measuring respectively 488, 195, and

147 feet; the longest side being next to the Louvre, whilst the longest

end completes the side of the Place du Palais Royale. The ground on

which it stands cost £140,000, the price per yard being between £14

and £15; the building itself, entirely of fine stone, cost £320,000,

and the furnishing, painting, and decoration swallowed up £100,00C

more, making £560,000 in all. There are in it 800 apartments, and

on an emergency 1,200 beds can be made up. To attend to this vast

concern, 300 persons are required.

That ugly building, the National Gallery in Trafalgar Square, was

lately proposed to be removed for the erection of a real hotel on a grand

scale; somehow the project has fallen through for the present, but if

capital and spirit can be found in Paris for the establishment of the

gigantic concern which we have mentioned, surely London ought much

more easily to afford similar means.

Let us turn from this picture to that of the average run of British

hostelries, and ask ourselves how it is that we suffer dirt, disagreeables,

and unwarrantable expense whenever we trust ourselves to an hotel,

except upon the assumption of our extreme "unwillingness to adopt

obvious improvements."

The large hotels of America also offer pointed examples of inn-keeping

conducted on scientific principles, as in France; but there, everything is

too open and public to suit our ideas of independent privacy: neverthe-

less, both the French and American systems present great features of

proper " accommodation for travellers " which are wholly unknown to

us here, where high charges fail to procure us substantial comfort,

because, in the main, neither our hotel buildings nor their landlords are

properly adapted for a systematic management of what must always be a
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great business—the housing of people who temporarily leave comfortable

and luxurious homes.

In the American street cars, we have another instance of foreign

improvements staring our own defective city conveyance system in the

face. Except on a Sunday, or very early or very late in the day, no

one can drive at a reasonable rate along the streets of what an American

would call London city. Why may not the street railway system be

adopted by us, and afford a greater easing power for the traffic than

seems to be possible in any other way for a long time to come ? The

American street cars are about twice the length of a London omnibus,

seated for 24 passengers, but capable of holding, in a cram, some three

times as many. Each end has its entrance-door, with a low railed plat-

form outside, making entrance and exit so easy that full stops for taking

up and setting down passengers are seldom necessary: both ends are

used to drive from, as the cars are never turned; for on arriving at the

end of a journey, trie horses are disengaged by a very simple expedient,

and habit teaches them to go back to the other end for reattachment

in going back again, the driver of course following to the same end.

These cars run at very frequent intervals, and their trips continue all

night through, the fare being only 2Jd. ; they run with remarkable

ease over their rails, and thus economise horse labour immensely,

whilst they can take three times as many passengers as a London

omnibus. If we were not unwilling to adopt obvious improvements,

we should soon find out how to adapt this system so as to relieve our

own choked up streets.

We ought to go also to the Americans for practical lessons on the

designations of the streets, and the numbering of the houses of our large

towns; London itself offers a flagrant example of the utter want of any-

thing like system on this head. London streets appear to take any

name which falls in their way, or which any ambitious owner of a plot

of ground, or putter together of bricks and mortar, chooses to give, as a

means of perpetuating his fame; and the consequence is, that not only

are the names generally very inappropriate, but they come to be repeated

so often in different parts that inevitable confusion ensues ; and to keep

localities at all clear of one another, it is necessary to use a long string

of names, taking in the thoroughfares between the indicated place and

some arterial street. Then the numbers of the houses, odd and even are

mingled together, instead of putting the even numbers on one side of the

way and the odd ones on the other; the result of this mis-arrangement

being that the searcher, in following up the current numbers, not un-

frequently finds that he has passed the house he looks for on the opposite

side of the street. If all the even numbers were placed on one side of

the street, and the odd ones on the other, as is done in some localities,

the inquirer would always be able to go right to his number. This

system is carried out to a large extent in Glasgow, where the names of

the streets are very legibly given by means of white letters on a black

ground, painted on the inner face of a glass plate recessed into an iron

frame, the plate being imbedded in a layer of cement to preserve it. But

in America, no private individual is permitted to sow the seeds of con-

fusion by the bestowal of their own or fancy names upon their archi-

tectural property. There, Broadway is the base line or datum; in fact,

the key to all the other streets. Each street, branching off to the right

and left of Broadway, is called "No. 1 Avenue," "No. 2 Avenue," and
so on; whilst the cross streets between these Avenues and parallel with

Broadway, are named "1st Street," "2nd Street," and so on; hence,

the bulk of the New York street addresses run in this style: "No. 7,

10th Street, 4th Avenue," and the key once understood, opens up the

whole matter to the newest comer. In London, the streets usually have

their names appended only at the intersection of some great thorough-

fares, so that a stranger who comes upon the intermediate intersec-

tions has no clue to his position. The face of every angle ought to be

named.

In Boston, U.S., when a fire breaks out, an accurate indication of the

quarter where it is, is at once communicated to the fire-engine stations,

by means of a telegraphic apparatus.* In New York, although the

same elaborate system has not yet been adopted, the division of the city

into numbered districts, and the tolling of the fire-bell towers of the

number of a section where a fire occurs, at once points out the scene of

the disaster. Instead of being condemned to live in unhealthy and ex-

pensive houses, as the British artisan citizen almost invariably is, the

American workman can obtain good and cheap accommodation in board-

ing houses or hotels, of pretensions suited to his position, having separate

sleeping apartments, and the use of a public dining and reading room.

When you travel by an American railway, an attendant appears in the

carriages, and gives you check tickets for your luggage, upon the selected

hotel at the point of destination ; the advantage of this is, that on leaving

the train there is no seeking of luggage, for it arrives at the hotel as

soon as its proprietor, and is given up on presenting the tickets. What
would travellers in this country give for such a relief to their minds?

The general introduction of gas-light must be looked upon as one of

the greatest blessings which science has brought about amongst civilized

nations; the cleanliness, convenience in use, and the brilliancy of the

light, are all features which place this system of artificial illumination

so far above candles and oil lamps, that it is difficult to find any reason

why its obvious advantages are often so greatly neglected. In Scotland

the best and commonest houses are all alike fitted up with gas-lights,

whilst Londoners are only partial users of such light; old prejudices

apparently still retarding the progress of this branch of improvement,

just as our anoestors have successively opposed everything that was

good, until driven from their position step by step by the very feeling

of absurdity which gradually dawned upon them. It is thirty-five years

since Sydney Smith wrote from Lambton Castle to Lady M. Bennett:

"What use of wealth so luxurious and delightful as to light your house

with gas ! What folly to have a diamond necklace or a Correggio, and

not to light your house with gas ! The splendour and glory of Lambton

Hall make all other houses mean. How pitiful to submit to a farthing

candle existence, when science puts such intense gratification within

j'onr reach ! Dear Lady, spend all your fortune on a gas apparatus.

Better to eat dry bread by the splendour of gas, than to dine on wild

beef with wax caudles." This sally, we are afraid, is by no means out

of date.

One of the greatest of London street nuisances, is the constant break-

ing up of the streets " by order of the commissioners," &c, for gas and

water pipes and sewerage alterations. Surely provision might be made,

as it is in some parts of the Continent, for the removal of this great dif-

ficulty, by providing tunnels or subterranean ways for ducts of this

nature. With such a provision, the streets and footways might be per-

manently laid down, they would last much longer in good order, and the

continual blocking up of thoroughfares would be at an end.

Continental practice shows us also how useful asphaltic compositions

may be made in forming street surfaces, instead of our rough pavement

on the one hand, or the alternately muddy and dusty macadamised road

ou the other. There are many streets so prepared in Paris, which are

perfectly smooth and even under the heaviest traffic. Neither dust nor

mnd can accumulate there, and the insufferable rattle of our streets is

wholly removed. Besides, when a Paris street is treated with a layer of

broken stone, the authorities do not leave it to the ordinary traffic to

grind down and force in the angular fragments as we do; on the contrary,

they complete their work in a really scientific manner, by passing over

the stones a heavy metal roller, which soon brings the loose rough sur-

face to a solid level, fit for rational use.

The subject which we have commenced is a wide one, and we must

return to it for yet a few more illustrations of the prevalent unwilling-

ness to adopt obvious improvements.

* See page 1S9, vol. v., and page IS, vol. viii., P. M. Journal.
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WET GAS METER.

By W. Crosi.ey of SoutJiicarlc Bridge, Boad, London, and
George Goldsmith of Leicester.

(Illustrated by Plate 200.)

The universal employment of coal gas for artificial illumination has
naturally induced an universal system of measuring the illuminating

agent, just as water and other fluid articles of consumption are measured.
In fact, this buying and selling by measure is as essentially necessary
in gas lighting, as it is in any other commercial transaction which in-

volves the regular consumption of measurable matter. The introduc-

tion of this mode of dealing between gas makers and users, has been
greatly retarded by the want of meters, simple in construction, and
capable alike of being trusted to give uniformly accurate results, and of

resisting the efforts of tampering consumers to make their tell-tales bear

false witness of the quantity of gas passing through. The records of

time show how all these points have been attacked, and the means by
which the admitted defects of the meters have been more or less met
by practical remedies. But our own daily experience tells us that we
ought not even yet to trust implicitly to the stories which our register-

ing mechanism tells us; and that there is still room for such accessions

of improvement as Messrs. Ciosley & Goldsmith have here placed before

us. The meter which these gentlemen have designed, embraces six

several heads of improvement : the maintenance of a correct water
level; a new mode of conveying the water into the meter; the adjust-

ment of the level of the overflow pipes; a mode of venting the waste
water chamber; the application of a siphon to the overflow pipe, for

drawing off the water after the level has fallen below the lip of such
pipe; and the stoppage of the flow of gas through the gas siphon pipe,

when the water line is raised above the legitimate level.

Oar Plate 200 represents four combined views, and five detached de-

tails of the actual mechanism employed in carrying out these heads of

improvement. Fig. 1 is a vertical section of the front portion of the

improved meter; fig. 2 is a corresponding section of the meter taken
along the line 1, 2, at right angles to fig. 1 ; and fig. 3 is a horizontal

section of the meter taken along the line 3, 4. a is a rotatory water-

elevating apparatus, composed of two curved pipes, fitted on to the boss,

E, on the tubular spindle, c, shown in the sectional detail, fig. 4. A
rotatory motion is imparted to this water-elevating apparatus by the

toothed wheel, D, on the spindle of the measuring drum, this wheel
gearing into a second toothed wheel, e, fast on the hollow spindle, c.

During the rotation of the curved arms, A, in the direction of the arrows,

they dip into the supply reservoir, f, which is always kept supplied with
water, and scoop up a small quantity of water therefrom, which, as the
arms rotate, trickles down the inside of them, and passes into the hollow
spindle, c, whence it discharges itself from the back open end of the

spindle into the water-line reservoir, g, which reservoir is quite distinct

from the supply reservoir, f, but is in communication with the measur-
ing chamber, h, containing the measuring drum.
By this means the proper water level will be always maintained in the

measuring chamber, whatever may be the ordinary amount of evapora-
tion, i is the overflow pipe for the supply reservoir; this pipe is

adjusted a little below the proper water level in the measuring chamber,
and dips at its lower end into the hydraulic seal, j. A small siphon
pipe, k, is fitted into the edge or lip of the overflow pipe, so that a certain

quantity of water may be drawn off from the supply reservoir below the

edge of the lip, for the purpose hereinbefore referred to. L is an over-

flow pipe for carrying off from the water-line reservoir any excess of

water supplied thereto over and above that required to compensate for

the amount of evaporation going on.

This excess of water re-enters the supply reservoir by means of the

overflow pipe, l, and the branch pipe, m, which are made to communicate
with the supply reservoir, as shown in fig. 1. The gas siphon pipe, N,

also dips at its lower end into the hydraulic seal, j, so that, should the

meter be overcharged with water, the water will rise up the gas siphon
pip f

; to such a height as to prevent the passage of gas.

Fig. 5 represents a vertical section of an overflow pipe, showing the

mode of adjusting the height of this pipe. This is effected by the nut, o,

which works on the screwed portion, p, of the pipe. This mode of adjust-

ment may be applied to any or all of the overflow pipes used in wet gas
meters, whether of the ordinary construction, or of the improved arrange-
ment, q is the water-supply pipe, which opens into the tube, r, through
which the upright shaft, giving motion to the index or registering appa-
ratus, passes. Fig. 6 represents an enlarged vertical section of the

water-supply pipe and tube. By this means, a shorter supply pipe may
be used—as it need not dip into the supply reservoir—the object being
attained by the tube, E, which thus forms a continuation of the supply

pipe, and must necessarily be always partially immersed in the supply
reservoir, so that only one of the two pipes needs to dip into the water
s, is a small baffle plate or stop inside the supply pipe, to prevent the
introduction of a cotton-wick siphon into the supply reservoir, for the
purpose of drawing off the water ; whilst, at the same time, the presence
of the upright shaft inside the tube, r, will serve as a further barrier

against the introduction of a cotton wick for the purpose above referred

to. The venting of the waste water chamber, t, is effected by means of

the air passage, u (see sectional detail, fig. 7), made in the metal of the
discharging nozzle, v. This air passage communicates with the upper
portion of the waste water chamber, by means of the pipe or passage, w,
inside the same.

The screw plug, x, which closes the discharging nozzle, is fitted with
a leather ring or washer, which, when the plug is screwed up tight, also

closes the air passage, u, and opens it when the plug is removed to run
off the waste water.

The box forming the hydraulic seal, j, is made with openings at its

upper edge, to allow any superabundant water to run off into the waste
water chamber in which the seal is enclosed, y is a float connected
with the gas inlet valve, z, and it is so arranged, by being submerged in

the water in the supply reservoir, that the valve will always remain
open so long as the water is sufficiently high in the supply reservoir to

be caught by the arms of the revolving water elevator, a, and carried

up thereby. When the water in the supply reservoir is so low that the
float is no longer buoyed up thereby, the float will fall, and will close

the valve, z, thereby shutting off the gas from the meter. At a is an
ordinary float, also connected with the inlet of the meter, but floating on
the surface of the true water line, similar to that in the ordinary meter,

being boxed off from the surplus reservoir for that purpose. At b are

screws, by which the meter is to be screwed to the shelf, and sealed ovc
with the Gas Company's private seal, to prevent the meter being tilted

or removed without the Company's knowledge.
Messrs. Crosley & Co. have adopted two other modes of preventing

the tilting of meters, by internal arrangements, which are very efficient;

but as they do not form any claim in this patent, and are not shown on
the drawings, it is not necessary to allude to them further in this article.

Wires are passed through holes, drilled for the purpose, in the nuts of

the unions to be secured at the junction with the Gas Company's seal,

so as to prevent their being detached, without the Company's knowledge

;

this also prevents access to the measuring wheel.

Fig. 8 represents a vertical section of the front chamber of an ordinary

wet gas meter, showing the mode of stopping the supply of gas through
the gas siphon pipe, should the water line be raised above the proper

level necessary for the accurate measurement of the gas. This is accom-
plished by means of the inverted cup or extinguisher, c, shown detached
at fig. 9 on an enlarged scale. This cup fits over the top of the siphon

pipe, d, the mouth of which pipe will be sealed by the water coming in

contact with the lip of the cup, should too much water be poured into

the meter. The adjustment of this cup to any desired height, is effected

by the screwed shank, e, and nut,/.

The whole of these modifications of measuring mechanism are obviously

the fruit of practical experience of the defects of existing meters, looked

at with the eyes of sound practical men. The defects have been properly

and fairly grasped, and their remedy has been brought about by the

introduction of expedients which possess at least one great element of

success—simplicity.

MECHANICAL NOTES FROM AMERICA.

GREAT ACCURACY REQUIRED IN COMPOUND" WEIGHING SCALES TEST OF MAM-
MOTH SCALES AT THE CRYSTAL PALACE—CONSTRUCTION OF THE NEWEST
BABBITTED BEARINGS CAS'i'-STEEL IN ALLOYS FOR BEARINGS MELTING

CAST-IRON TURNINGS AND FILINGS.

In civilized society, few articles are consumed either as food, fuel,

clothing, or luxuries, which have not several times been bought and
sold by weight. The great importance which attaches to the sales of

produce and other goods now hourly taking place over the large "rail-

road track" and "weigh lock" scales, attracts a high degree of interest

to a trial made at the late fair of the American Institute. Two large

track scales by rival manufacturers, each marked as of 30 tons capacity,

were carefully tested in the presence of a committee, by placing loads

of iron on short temporary cars, and varying the position and the

amounts of the load. Track scales have been for several years in ex-

tensive use, and scales capable of weighing a canal boat with its load

have been constructed in locks, and in each instance carefully tested;

but this is probably the first instance of two large establishments enter-

ing the lists for a direct comparison of such apparatus.
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The competitors were Messrs. E. & T. Fairbanks & Co., and the

Vergennes Scale Co., both large concerns manufacturing scales of all

sizes. It is but just to state that the former concern is the oldest, and

has acquired experience, and to a great extent monopolised the skilled

labour, without which a competing invention cannot contend on equal

gi'ound. 1 consider that the Vergennes scale is capable of doing better

than it did on this trial. The parties having it in charge, complain of

inadequate time for preparation, as they had felt compelled to move
their scale only about a week before, to obtain a better foundation. One
week would seem to be adequate time for adjustment of a scale, but not,

perhaps, for the extreme accuracy desired in this trial. Fairbanks'

scale was first tested empty, then loaded with 23,100, and finally with

52,600 pounds, the loads being in each case moved successively to the

middle and each end of the scale. The greatest error indicated at any
time was five pounds; this was when loaded to the maximum, with one

car standing on one end and the other on the middle of the track. I

noted very carefully the delicacy of the scale, which was such that five

pounds alteration brought the beam quite up or quite down. The Ver-

gennes scale stood previously loaded with 42,710 pounds; in changing

the load to the middle and each end, the apparent weights became 42,724

and 42,715. The load was then reduced by removing one car, when
the indications became successively 22,910 pounds, 22,940 pounds, and

22,906 pounds, the indications, in all these cases, being greatest when
the load stood on the middle of the platform; the delicacy of this scale

was less than the other, and required an increase or decrease of fifteen

pounds to bring the beam to the top or bottom of its travel.

A weighing scale constructed with the accuracy required by modern
commerce is a sensitive machine, and should be treated as such. A
whetstone or hone rubbed lightly a few times on one side of the knife

edges which form the bearings, produces a sensible effect on the indica-

tions. The corrosive effect of brine on scales employed in weighing

salted provisions, by acting unequally on the faces of the knife edges,

frequently induces very considerable inaccuracies in a few months; and
ordinary work often brings about a similar, though smaller effect; but in

general, the great obstacle to the attainment of perfect mathematical

accuracy in weighing, is tiie elasticity of the metal of which the machine
is made. Cast-iron, like every other material, has been judged from

careful experiments to spring or yield somewhat to every force applied,

however slight the force may be as compared with that required for its

actual fracture. If so, the parts of every scale become slightly distorted

by their own weight, and are considerably changed in form when a full

load is placed upon the scale. When the parts are levers, it is possible

so to proportion them that the spring of the long and short arms will be

equal in eifect, in which case the scale will accurately weigh every load,

however great, and wherever located upon the platform; but in the Ver-

gennes scale the strain is applied to twist a shaft, and there appears to

be no possibility of compensating for the elastic action of the particles.

Fig. 1 represents the arrangement of the Vergennes scale in this

respect: a being a shaft which runs the whole length of the scale, n being

an arm attached, connected
riS' 1- at c to a graduated lever

above, and d are what are

technically known as "short

levers," placed under as many
points in the platform as may
be desired to connect each

of its loads to point e. The
accuracy of the machine

seems to depend on making the 6aid shaft, which is in fact a cast-iron

pipe, of such thickness as will reduce the elasticity to an insignificant

amount; the shafts actually employed are about 6 inches in diameter,

and from 1 inch to li inches thick; and if, as I believe, the torsion does

confuse the results and produce most of the inaccuracies noted, it but

confirms the experiments on the torsion of iron already on record. In

point of durability, a matter of course which could not be proved by any
single trial, however careful, it is possible that this scale, the invention
of Mr. E. Sampson, may prove as far superior as its present accuracy is

inferior to others. The parts are connected by links with double knife

edges, arranged at each end so as to form a species of universal joint,

and the platform is allowed to swing freely. On this is based a claim
that it will retain its accuracy longer than those which are constrained

by check chains, but it is a question which can only be settled by actual

practice for a long period.

At pages 3 and 4 of vol. 8 of the Practical Mechanic's Journal, the
nature aud intent of the soft metal lining to bearings so common in this

country were explained, with some remarks on the patent which covers
it. 1 find that several of our principal manufacturers of steam engines
and other fine machinery, have paid for the privilege of using these

bearings during the extended term, and I presume that the validity of

the extended and amended patent has never yet been successfully dis-

puted. A host of harder compositions have been, and continue to be,

patented from time to time, and one on exhibition at the late fair of the
American Institute, is affirmed by the inventor to contain a small per
centage of cast-steel. Babbitt's metallic linings are made for locomo-
tives, which may be assumed to receive about as much care as any other

class of machinery, of 1 part copper, 2 parts antimony, and 15 parts tin.

The alloy containing steel has been proved to generate, under some cir-

cumstances, a trifle less resistance to motion than the Babbitt or other

common metals, and the discovery may yet prove worthy of considerable

attention. The process of incorporating the steel into the softer and
more volatile metals is believed to be a secret, but there is probably little

doubt that it is actually there.

The subject of mixing alloys suggests two methods lately introduced

for making available the turnings and (shippings manufactured in such
large quantities in the machine shops. These fine pieces are usually

mixed with considerable quantities of the great unanalysed substance

known as " dirt," and are generally interspersed with more or less w rough t-

iron, when the work is of a miscellaneous character. The presence of

wrought-iron in moderate quantities, and in a finely divided state, might
be a means rather of improving than of impairing the toughness of the

product, making it, in fact. " Stirling's toughened iron ;" but the great diffi-

culty in the way of remelting the fragmentary mass has been found in the

tendency of the metal either to blow away and ascend the chimney, by
the mechanical action of the draught, or to adhere so strongly to the sides

of the furnace, or to the sides of the coals against which it happens to

melt, that the draught is seriously clogged. Although a few shovelfuls

of the cleanest could be occasionally thrown into a cupola which was chiefly

charged with pig or larger scrap, the practical value of turnings has

come to be considered as but little above that of ordinary earth. In

works operated by water, large quantities of turnings are frequently used

to stop leaks in the dams, and to huure stability in other earthwork by
its adhesion when oxidized; and in most of even the largest and most
carefully-managed shops, the material can be purchased for from 5 to

8 dollars per ton, whilst pig metal of the same kind is worth from 30 to

40 dollars. The first of the two methods alluded to is by Mr. Abiel

Pevey of Lowell, Mass., who forces the turnings, as compactly as may
be, into a hollow casting of almost any form, and, in this condition,

subjects the whole to the action of the heat and blast. The practical

workings of this invention have been successful, the whole generally

melting down together without clogging the fire; but, as may be readily

seen, the process necessarily involves considerable labour, if we include

a previous melting and pouring of the cast-iron en-

velopes. The second method is so cheap aud simple

as to have been adopted in several establishments in

and about this city, but it involves a somewhat
greater waste of the metal. The method was first

developed by Mr. Edward Lyon of this city, a practi-

cal founder of much experience. It consists in so

depositing the charges in the furnace, that the metal

shall not make a layer extending across, but be col-

lected in a pile in the centre, surrounded with coal,

and covered with limestone or oyster shells, to serve

as a flux. There is little difficulty in depositing the

charge with considerable nicety by the ordinary

shovel, the arrangements of the materials being re-

presented by fig. 2, in which a are masses of iron

turnings, b coal, and c the carbonate of lime, which

latter is only useful in combining with the scale or

oxide which is liable to form, on the widely-extended

surfaces. The draught being always allowed to rise freely through the

interstices in the coarse coals which fill the annular space, the iron

melts and adheres together as if it were in solid pigs. The product is a

tough and valuable iron, but inclined to be thick and unwilling to flow

into small coiners. It is best used in mixing with pig iron, in which

some contend that it improves the quality. Mr. Pevey's method has

been patented, but Mr. Lyon's has not been secured at the present date.

New York, Oct. 28, 1856. T. D. Stetson.

ENGINEERING AND BUILDING IN BUENOS AYRES AND
MONTE VIDEO.

The two cities of the river Plate have lately evidenced a very com-

mendable spirit of advancement in the industrial arts, and it is the object

of the remarks which follow, to place upon record particulars of progress
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actually realised and in prospect in the tranches of engineering and

building.

The city of Buenos Ayres has been laid out in quadras or squares, of

one hundred and fifty-one varras between the centres of the streets ; each

block of buildings, with yards and conveniences, is about one hundred

and thirty-one and a half yards English square, and is surrounded on

all four sides by a street thirty-two feet in width. The separate tenements,

whether dwellings, warehouses, or shops, have their fronts towards the

street. These are generally only one story high ; where a second story

exists, the upper rooms are frequently used as dwellings, and the lower

ones for commercial purposes. It seems remarkable, when we consider

the tremendous rents of all kinds of property in the city, that the Euro-

pean system of building in three and four stories has not obtained more

favour than it has done. The advantages of this style are now beginning

to be more appreciated, as is evidenced in the palatial buildings just

erected by Senr. Lavallol, near the Alemeda; by Senr. Munoa in Calle

Victoria (with elegant rooms for public assemblies) ; also by a three-

storied pile of shops and dwellings, in course of erection by Senr. Halbach,

at an architect's estimate of £15,000, which will probably be exceeded

by about 50 per cent., a moderate excess in building estimates in this

city.

The disadvantages which attend the block system of building, with

the fronts to the streets and the back offices to the middle of the block,

such as the inconvenience of having no back egress for the removal of

refuse and dirt, suggest the idea of converting one of these vast blocks

into ranges of buildings, having shops and ware-rooms on the ground

floor, with entrances from the streets, and dwelling-houses on the upper

floors, the entrances to these latter being from a central square, which

might be entered by means of four archways, one on each side of the

block. The central square might have a fountain, and be planted with

trees, and have a carriage drive around, so that the residents could alight

at the doors of their houses. In London or Paris this would soon be

done, but here it seems too much to expect such a consummation.

An approach to the hackney-coach system has been inaugurated, and

a stand of coaches is stationed in the Plaza de la Victoria ; a person may
now call a coach for a short distance, and not be required to pay more
than five shillings; three months ago a carriage would not move under

twenty shillings. This system cannot be properly advantageous to the

public, or remunerative to the proprietors of carriages, until the present

execrable state of the pavements be amended. Many of the streets are

not paved at all, and some of them, within half a mile from the Policia,

are in a complete state of " pautano," or thick puddly mud, up to the

axle-tree, whenever there has been rain. There are no stones, or even

pebbles, in the neighbourhood of Buenos Ayres, and the nearest place

from which paving-stones can be obtained is Martin Garcia, on the oppo-

site side of the river, about thirty miles off. These stones are sold at

about nine shillings per ton, and it is a curious sight to an Englishman

to see men carefully weighing out common paving-stones.

Lacking stone as a building material, the architects employ bricks set

in mud or in mortar for all kinds of erections, and the minute portions of

architectural design are carried out in stucco. The old-fashioned brick

of the country, 13 X 6 X H, continues in use; and until lately, when
more attention has been pail to this point, the mortar has been laid in

so thickly as to render the finished work very unstable. The reason

why the bricks are made so much thinner than in England, is the im-

possibility of obtaining sufficient heat for a thicker brick by means of the

native thistle, which is used as fuel in the kilns. Coal and coke are now
being used in the making of thicker bricks.

Extensive ranges of market buildings have been erected in the Plaza

de las Artes, which were opened for public use with some ceremony on

the 1st of October. The architectural details, finished in plaster, are

highly creditable to Mr. Hunt, the architect. The market will be a great

public convenience to the inhabitants, and will be highly remunerative

to those by whose enterprise and public spirit it has been originated. We
believe that a more imposing effect and greater usefulness would have
been obtained, if the shops and stalls had been arranged under one vast

roof, covering the entire area, instead of the present plan of division into

rows of covered shops, intersected by open air streets and passages.

Reference was made in a former article to the new Custom-house, in

course of erection by Mr. Taylor, also to the first illumination of the city

by gas in May last, (see Practical Mechanic's Journal for June last, p. 61,)

go we need not here allude to these undertakings, except to say that con-

siderable additional progress has been made in the Custom-house, and that

the supply of gas has been continued in a most satisfactory manner. Mr.
W'm. Bragge, C.E., has undertaken and partly completed the Buenos Ayres
and Western Railway, Ferro Carril del Oeste. This railway was commenced
some few year3 since by a French engineer; but, owing to wrong calcula-

tions, a small portion of levelling only was done under the first arrange-

ments. Mr. Bragge made an offer to complete the line for a sum of about

£30,000, which includes two locomotive engines, two first-class and two
second-class carriages, and twelve luggage waggons. This contract was
entered into in June last, and it is expected to be completed early in the

year 1857. The railway commences at the Plaza del Parque, where it

leaves the station by a quick serpentine curve ; it proceeds along several

streets upon the level, when it arrive sin the open country, through which
it passes along cuttings and over embankments, the deepest cutting not

exceeding seven feet, and the highest embankment being about seventeen

feet high. The bed of the road is nearly completed for the whole length,

about seven miles, and the rails and sleepers are being placed with great

rapidity. The guage is 5 feet 6 inches, being the same as that adopted
in the first Brazilian railway, which was set out by Mr. Bragge at Rio.

Mr. Neville Mortimer is the resident engineer, superintending the works.

The question of efficient water-supply for Buenos Ayres, in place of the

present filthy water-cart mode, is now engaging public attention, and
there is no doubt that some comprehensive scheme will be brought
forward and carried out in a short period from the present date. No
subject is more worthy of attention, nor can any undertaking be men-
tioned which would be more conducive to the health and comfort of the

inhabitants, or be a more legitimate and profitable medium for the invest-

ment of capital.

A new mole of brick piers, iron girders, and wooden roadway is spoken
of, to go from the gas-works to 12 feet water. It is found that the large

wooden mole projecting from the Alemeda is of little practical use, save

as a promenade for the ladies. The closeness of the wooden uprights has

caused the formation of sandbanks, and at low tides there is only just

water at the furthest end for small boats to be floated off. It is found
that the gas-works are situated at the nearest point to the inner roads,

and that, by projecting a mole 500 yards outwards, a depth of 12 feet can
be obtained, where a tolerably large vessel could moor alongside and
receive or discharge cargo. Such a mole, connected with the Custom-
house, and with the new railway, by truck lines, would be of immense
value to the port.

The plans and specification of an iron bridge over the river Salado have
been exhibited for some weeks at the Bolsa, and a company is in course

of formation for carrying the project into effect. The design has been
prepared by Mr. W. Bragge, the mode of construction being as follows :

—

The piers at the sides of the river will be of brickwork and timber; there

will be six spans of about 90 feet each, the supports in the river being
each formed of eight upright iron tubes, 18 inches diameter, with screws
at the bottom, which will fasten them down in the bottom of the river.

The tops of each four columns will be connected by cast-iron plates,

which will form the beds to receive the ends of the wrought-iron lattice-

work beams, two of these being extended over each span, receiving the
timber framework and planking to form the roadway. The bridge alone

is calculated to cost rather more than £20,000, but the company propose
raising capital enough to be able to purchase land on each side of the
river. The situation of the bridge is about fifty leagues from the city of

Buenos Ayres, at a point of the river best suited to accommodate the great

number of waggons laden with produce, and the vast amount of cattle

from the southern parts of the province. At present these have to en-

counter great danger and difficulties in crossing the river during the
winter season, and have frequently to waste much time in waiting for

the abatement of a flood.

The cities of Buenos Ayres and Monte Video are vying with each
other in two widely different fields of industry—opera houses and steam
corn mills ! In Monte Video they have lately opened a splendid new
opera house, capable of accommodating more than 2000 in the audience
part, with grand entrance-hall, having floor, columns, and staircase of

marble, with spacious saloons, anti-rooms, and corridors; the whole of

the interior is decorated in the most splendid and magnificent style. In

Buenos Ayres an equally extensive and gorgeous dramatic temple is

being completed, and in the construction of this there are a few peculiari-

ties worthy of mention. A spacious vault beneath the pit of the theatre

has been prepared as a depository for ice; whatever may be the actual

effect upon the temperature of the house, one must admit that the "idea"
is a cool one; the whole of the pit floor is made so, that it can be raised

up to form an area on the same level as the stage, fur balls and mas-
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Fig. 3.

querades; it will be, as it were, hinged at the part furthest from the

stage, and the sloping part will be raised to the level by screws and

machinery. This is an ingenious contriv-

ance. The roof is covered with strong cor-

rugated iron sheets, supported upon wrought-

iron framed principals of the span of about

70 feet. It is a strong job, and has been sent

out by Messrs. Turner & Son, the cost in

England being about £3,500. Many of the

passages, corridors, saloons, and roofs, are

made in a peculiar way, of wrought-iron frame-

work supporting bricks and tiles.

Figs. 1, 2, and 3, of our engravings, illus-

trate the construction of a floor to a saloon,

the span being 20 feet. Wrought-iron skele-

ton girders are placed at intervals of 3 feet C

inches apart, on the top of which are wooden
joists, the boards being fastened over all; the

bottom bar of the girder is 4J inches deep,

% inch thick, the upper bar 3 inches x § , and the arch piece 3 inches

X J ; the joists are 5 inches X 2-i, two feet apart, and the floor boards

are 1J inches thick.

Figs. 4 and 5 exemplify the fireproof construction of floors for lobbies

and corridors of small span; for these the main bearers are simple pieces

of wrought-iron bar 5 inches deep x i 'noli thick, the ends being twisted

Fig. i.
so as to give flat bearings

on the walls. For larger

spans, wrought-iron skele-

ton girders, like those

shown in figs. 1, 2, and 3,

are used; cross-pieces of

fiat bar-iron, 2 inches x §
inch, are made with a slight

curve, and have the ends

prepared so as to form

notches to fit upon the

main bearers. These
cross-pieces are laid 13
inches apart from centre

to centre, so that when the

Fig./6 ordinary brick is laid on
them, one inch at each end rests upon two of them; the bricks are 13
inches x G inches X 1.}; when one layer of bricks is laid, a second
layer and a third an: set in lime mortar, above which is the floor of thin

tiles or of boarding, as may be required. The joints of the different

layers of bricks are crossed, and when the mortar sets, a floor of con-
siderable strength is formed. Mr. Pellegrini is the architect employed
upon the theatre at Buenos Ayres, and he is expected to have the edifice

ready for the reception of the public about March, 1857.
There have been two steam corn mills working in Buenos Ayrcs for

the last three years or so, and there are at this time four additional mills

in course of erection; most of the machinery for these mills is from the
United Slates, some from France, and some from England. The corn
mills from England are not from the works of any celebrated maker, and
do not compare well with the complete mills from North America. One
of the largest establishments will be driven by two 40 horse boilers, and
a 50 horse high-pressure expansive engine, from the establishment of
Messrs. E. T. Bellhouse & Co. of Manchester. The particulars of these
are as follow:—Each boiler is 30 feet long, G feet 9 inches diameter,
having two fire-place flues from end to end; the steam-engine cylinder
is 22 inches diameter, the length of stroke 5 feet, the number of turns
per minute 22; there is a peculiar expansive motion, whereby the steam
can be cut off at any part of the stroke, and the waste steam is used to

heat the water which is forced into the boiler. In the design and con-
struction of this engine and boilers, great attention has been paid to

every point, which can affect the consumption of coal; and it is expected
that considerable economy will be attained in this respect, a matter of
most important consideration in the river Plate, where the cost of coal
is so great.

At Monte Video a very complete steam corn mill has been erected at
a considerable expense; the steam-engine, boilers, machinery, aud car-
pentry for the building, have been sent out from the United States, and
put up by workpeople from that country. As a specimen of North
American engineering work, the boilers, engines, millwork, and ma-
chinery are well worthy of notice, and may be profitably suggestive in
many particulars to British engineers. Steam is supplied by four
cylindrical boilers, each 20 feet long and 4 feet diameter, having two
flues through from end to end; these boilers are set in pairs, with a

space of only 4 inches between each boiler, the fire-place being beneath

the bottom of the boilers, and extending breadthways the entire width of

the pair. After leaving the fire-place, the current of flame, heated air,

and smoke, passes over the bridge to the far end of the boilers; it then

returns to the firing end by one of the internal flues in each boiler, is

turned in a cast-iron smoke-box, connecting the ends of the two internal

flues of each boiler, and enters the other internal flue, by which it is con-

veyed to the main flue leading to the chimney. There is a cross steam
chamber, 2 feet diameter, to receive steam from the pair of boilers, and
from this the steam is taken direct to the engine cylinders; the ends of

the boilers and of the steam chambers are made of cast-iron about two
inches thick. Heat is imparted to the water entering the boiler, by its

being forced through spiral copper tubes contained in a chamber, through
whicii the waste steam passes on its way to the chimney; these boilers

are intended to work at GO lbs. on the inch, and are calculated to supply
steam for 100 horse-power. The two engines work horizontally side by
side, and the power is communicated by a fly-wheel in the form of a
gigantic pulley, 16 feet diameter and 30 inches broad, which drives, by
means of a leather stra*p, a pulley 6 feet diameter upon the main shaft of

the corn mill. The principal particulars of the engines areas follow:

Diameter of cylinder 16^ inches, length of stroke 4 feet, number of

strokes per minute 35; the steam can be worked expansively, and the

power of the combined engines is called 100 horses. There are four

pairs of mill-stones, about 4 feet 6 inches diameter, which will run at

the high speed of 200 revolutions per minute; this increase of the velo-

city of mill-stones is one of the peculiarities of corn mills from North
America, which has doubtless gained for North American mills the re-

putation of turning out greater quantities of flour in a given time than

those of England. In the corn mills at the victualling yard at Ply-

mouth, England, there are 24 pairs of mill-stones, rather more than 4

feet in diameter, which are driven at only 120 revolutions per minute,

and the speed of 150 revolutions per minute would undoubtedly be con-

sidered high in Great Britain. It will be a profitable subject for inquiry

and experiment, whether anything really beneficial is gained by this

increase of the speed of mill-stones; doubtless greater quantities of flour

can be ground in a given time, and the manufacturer of the machinery

may gain reputation on this account; but may there not be objections

relating to the quality of the flour, the expense of working, and the wear
and tear of machinery, which may more than counterbalance these

advantages? The driving of four pairs of mill-stones, and all the at-

tendant machinery of the mill, by means of a leather belt, is an experi-

ment which a British engineer would hardly venture upon; but the first

cost is considerably less than that of the British mode of fly, spur-wheel,

and pinion, whatever the ulterior wear and tear may be. The other

machinery consists of a smut mill, a blower, merchant bolt chests, No. 1

and No. 2, two coolers, a middlings rake, a screen chest, and the usual

elevators, lifts, and garners. Several peculiarities in North American

mill-work are remarkable, and certainly tend to

promote economy of cost in the manufacture of

the machinery: one of these is the melting of

composition metal into the large iron pedestals,

instead of the expensive method of fitting in

brass steps, generally adopted in England;

another is the universal adoption of blocks of

hard wood with a hole bored through, instead

of brass steps, for the bearings of small shafts;

and another is the use of wooden levers, working

on wooden pins, by which bevil or spur wheels

may be moved in and out of gear in a very inex-

pensive fashion.

The annexed, fig, 6, gives an illustration of

the two last-named contrivances. In this case

the upright post forms the bearing for the pinion

shaft, and the moveable lever is the bearing for

the wheel shaft; on taking out the lower pin

and pushing the wooden lever from you, and

replacing the pin in the post, the wheels are

kept out of gear.

There is nothing particularly new in arrange-

ments of the class here alluded to; they are

simple and inexpensive, and yet no British

maker of any reputation has adopted them. In

entering into competition with the North Ameri-

can in foreign markets, it would be well for the

British engineer to quote the horse power of

steam engines and boilers by the customary

North American calculation, as well as by the established British rule,

and also to adopt some of the North American methods of decreasing the

Fig. 6.
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first cost of work, to meet the views of employers ; care should, however,

be taken not to carry this so far as to injure the British reputation for

good sterling work. An opportunity of comparing the 50 horse horizon-

tal steam-engine from Manchester, which we have mentioned as intended

for a corn mill at Buenos Ayres, with one of the 50 horse horizontal

engines from the United States, just described, gives the following

results, both engines having the power worked out by the same rule,

and without the use of the ex-

r;g. 7. Fig-.S. pansive gear:

—

No. 1. At GO lbs. Steam in the

Boiler.

Horse Power.

English engine ,.. 170

North American engine,.. 125

Balance in favour of former, 45

No. 2. At 30 lbs. Steam in tJte

Boiler.

Horse Power.

English engine, 83
North American engine,... 58

Balance in favour of former, 25

One more note respecting the

Monte Videan corn mill: The
chimney is 80 feet high, built in

a manner peculiar to the North
Americans, and rather novel to

Europeans, as will be seen by the

sketch annexed, fig. 7, which is

accompanied, by way of contrast,

with a sketch, fig. 8, of the 90
feet octagonal chimney for the

Buenos Ayrean corn mill, to

be built according to English

custom.

B.October, 1S5G.

WHAT AN AMERICAN LOCOMOTIVE ENGINE IS LIKE.

up to the bosses, so that the hammering action upon the rails, consequent

upon the disposition of the weight near the circumference of the wheels,

is greatly reduced. An ornamental guard passes over the two driving

wheels, being brought low down between them, with an ornate finish.

The feed pumps are worked direct from the piston rods. The slide-valve

chests are on the upper sides of the cylinders, and the' valves are actuated

by link gearing.

The boiler is a plain cylinder from end to end, there being no enlarged

smoke-box. This gives the engine a severe, hut neat and business-like

appearance, which is to be highly commended. But the reduction of

lumber below is somewhat made up for aloft, where the chimney posi-

tively expands at its top, into a diameter considerably exceeding that of

the boiler itself. The employment of wood as fuel, is held to be reason

enough for the perpetuation of this most unsightly top hamper; but we
should suppose that it might at least be considerably reduced, if not en-

tirely done away with, if the matter was properly coped with. The
engine-driver is sheltered from the weather by a substantial but orna-

mental wooden house, well supplied with windows, both on the front

and sides. This house opens from behind, where the moulded cornice

projects over the foot-plate and the tender platform. The alarm bell,

without which an American locomotive must always be considered incom-

plete, is suspended over the centre of the boiler, a chain being passed from

it to the driver's platform. A " cowcatcher " at the front completes the

details of the engine. The tender is more like those of the old country,

but it is carried upon two bogies, each with four equal wheels, completing

the simple-like powers of the engine in winding round quick curves.

Our engraving is from a drawing by the " Amoskeag Locomotive Depart-

ment," of which Mr. W. Amory of Boston is the treasurer, and Mr. C.

W. Baldwin of Manchester, N. H., is agent.
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RECENT PATENTS.

This is pretty well explained to the eye in the miniature engraving of an

eight-wheeled bogie locomotive engine, with its double bogie tender, also on
eight wheels, with which we illustrate the present article. To an English

eye this essentially American engine presents many queer-looking features

—queer, however, in most respects, only because of their extreme novelty

;

for there are many things about it which might be judiciously engrafted

on our railway stock. The engine is of the outside cylinder class, the

cylinders being bolted to the front end of the boiler's barrel and to the

frame, at a point coincident with the centre of motion of the bogie frame,

carrying the four equal-sized leading wheels. The motion bars or pistun

slide block guides and details are all open and clear for examination, and
are of the simplest, construction ; and the piston connecting rods work a
pair of coupled driving wheels, set close together to the rear of the engine,

the driving axles being pretty close up, one on each side of the fire-box.

The front pair >jf driving wheels have no tire flanges, so that provision is

thus made for the free lateral action of these wheels over the rails in

passing the sharp curves, which the engine can otherwise pass in virtue

"f the bogie movement; but the distance between the driving wheel
centres is short enough to leave little difficulty on this ground, even were
the front driving wheel tires retained. The crank pins and coupling
rods are balanced by weights interposed between the wheel arms, close

TAP OR STOPCOCK.

H. Henderson, Glasgow.—Patent dated March 31, 1856.

This improved tap, or stopcock, is represented in longitudinal

section in the accompanying engraving. The shell or body of

the cock consists of two separate pieces, A, b, the latter formed

with the curved discharge spout, c, being screwed into the former.

The inner end, r>, of the piece, b, is faced truly square across, to

form a seating for the valve, or closing piece, e, to work up
against. The valve, e, is a disc, faced with a washer of leather,

or other suitable ma-
terial, to form a tight

joint when the valve is

closed ; and this disc is fixed

on a spindle, p, which pro-

jects through a tubular por-

tion, o, of the piece, b. This

tubular portion, o, is formed

externally with a strong

screw thread or threads of

coarse pitch, and a cap, H, with a corresponding internal screw thread,

works upon the portion g, and, being connected by a pin and screw nut, i,

to the spindle, f, moves this last longitudinally in or out, accordingly as

it is turned in one direction or the other. A weighted lever may be fixed

or formed on the cap, H, in such a position as to tend to keep the valve

closed, the lever serving to turn the cap by when it is wished to open

the valve. Any escape is prevented through the tubular part, g, through

which the spindle, p, projects, by means of a tube, k, of caoutchouc, or

other suitable elastic and impervious material. This tube, K, is held by
being stretched, at its inner end, over an enlarged part of the spindle, f;

and at its outer end by being turned back, and stretched over the mouth
of the tubular portion , o, which is made with a lip, to retain it in place.

Instead of forming a lever on the cap, h, it may be made with a milled

rim, l, so as to be turned by the finger and thumb.
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ACTUATING MECHANISM FOR ROTATING TOOLS.

H. A. Dewar, Aberdeen.—Patent dated March 1, 185G.

By means of this mechanism, rotatory motion may be conveyed or

transmitted from any convenient source, so as to be effectively avail-

able for the performance of a great variety of operations at all angles,

and in all positions or localities within certain predetermined limiis,

at the will of the operator, who directs the conveyed motion or power

with his h.-uids or other indirect means. In carrying out this in-

veniion for general workshop purposes, the apartment in which the

work is to be done is fitted up with some continuously available source

of power, such as an overhead vertical shaft. The lower end of this

shaft is connected to an articulated chain of shafting, long enough to

reach to the most distant point in the room where the operator intends

to work. This chain of shafting consists of short inflexible lengths,

which are jointed to each other so as to form a continuous chain, by
means of a series of what are known as " Hooke's joints," or universal

joints. The rotatory motion of the primary power shaft, may thus be

conveyed along the articulated descending shaft to the furthest end of

the latter, just as if an inflexible shaft were used for its transmission.

This jointed shaft is protected and covered over with an articulated tube,

having simple spherical joint- pieces corresponding with each shaft joint

coupling, and working in concert with such shaft joint in as far as the

lateral action of the shaft is concerned. This tubular covering answers

to carry the bearings or journals for the articulated shafting, so that each

length in the articulated shaft has thus a bearing or bearings capable of

moving laterally with it. At the end of the articulated line of shafting,

which projects from its tubular covering for the purpose,

provision is made for the attachment thereto of various

operating tools, such, for example, as drills, saws, grind-

stones, polishers, and cutters, or abraders or shapers of

various kinds. Hence the workman possesses the power
of using any operating tool at pleasure

; and as the rota-

tory motion is continuous and perfect, the workman has

an admirable command over his various operations. The
seal and gem engraver and cutter, and the lapidary, for

example, can thus operate in a most convenient and
effective manner upon their works. Several of such

articulated and univei sally flexible shafts, or conveyers

Fig. 1.

of motion, maybe
fitted up in a

workshop over or

near the work-
bench, so that

two or more
operators may
pursue their avo-

cations simulta-

neously. The
mechanical den-

tist may facilitate his operations very greatly by the aid of this system

of operating, as the fine tools employed upon his minute work may be thus

applied in a most effective manner, either upon work in the hand, on the

bench, or in the vice, and particularly in a patient's mouth. Similarly,

the sculptor may thus fit up cutting or abrading tools for executing works
of art; as by using rapidly-revolving tools he can put delicate finish-

ing touches upon his work in the most perfect manner. The system is

generally applicable to nearly every variety of mechanical operations,

whatever may be the material operated upon. The universal coupling

joints of the articulated shafting may be of various kinds, either the open
" Hooke's joint," or modifications thereof, or the solid spherical joint, of

the class introduced some years ago by Mr. John George Bodmer. And,
instead of a continuous enveloping tube with spherical joints, a partial

cover only may be used for protecting and screening the jointed shaft,

and caoutchouc or other flexible coverings may be fitted up to cover the

joints; whilst, instead of a tubular holder at the operating end, an open
or skeleton holder may be used. The essence of the invention is the

obtainment of what may be termed a flexible operating power, by means
of which operating motion of various kinds may be transmitted from a
given source or reservoir of motive power to various quarters, and in all

positions of action, at the will of the operator.

Fig. 1 of the engravings is a perspective view, showing a workman in

the act of using a rotatory tool driven by means of the improved me-
chanism for transmitting motion ; and fig. 2 is a longitudinal section of
the mechanism. The motion, which in this instance is derived from a ver-

tical shaft or spindle, a, overhead, is transmitted through an articulated
chain of shafting contained in and supported by a series of metal tubes,

d, connected together by hollow spherical joints, c. There
are various ways of constiucting the shafting, but the plan Fig. 2.

shown in the figures is found to be the simplest and best.

The tubes, b, are lengths of plain tubing, and the cups form-
ing the spherical joints, c, are inserted into the ends of the
tubes and soldered therein. In these spherical joints the

cup on the end of one length of tubing, works inside the cup
on the length joined to it. The inner cup is made in one
solid piece to correspond to more than the hemisphere, but
the outer cup is in two pieces, which together make more
than the hemisphere; the piece d being attached by pins

and screws, and serving to hold the parts of the joint together,

whilst it has freedom to work. The rotatory motion is trans-

mitted through spindles or lengths of shafting, e, passing
through the tubes, b, and connected at each of the spherical

joints, c, by universal joints, f. In this arrangement of

joint, a semicircular or forked piece, g, is soldered on the end
of each spindle length, e, and the cross-piece has its four

points working in apertures or bearings in the fork ends,

two diametrically opposite points working in the fork ends
of one spindle length, and two diametrically opposite points,

at right angles to the other two, working in the fork ends of

the other spindle length. The bearings in the fork ends are

by preference open, to facilitate the putting to-

gether of the parts, the whole being held together

by the piece, d. Each spindle length, e, is in two
pieces, each piece, with its forked end attached,

being inserted into the tube from opposite ends.

The two pieces of each length are connected by a
coupling, H, inserted into the tube before the soldering therein

of one of the cups of the spherical joint, c. This coupling may
be fixed on the spindle by means of a screw inserted through
an aperture, i, made in the tube, b, for that purpose. In-

stead of the cross-piece, a ring may be used for the universal

joint between the spindle lengths, and the connections be-

tween the ring and the forks, o, may be by screws ; but, in

order to put this joint together, it will be necessary to draw
the joint out of the cup of the spherical joint, <:. For this

purpose the spindle may either be drawn out of the coupling,

n, or the tube, b, may be made telescopic, so as to slide or

close up, and expose the end of the spindle. One portion of

the tube, b, is made with a socket, into which the other por-

tion of the tube is fitted. The end of the socket is slit, and
is fitted with a griping ring, capable of being screwed up to

tighten the socket upon the inserted tube. Any convenient

number of lengths or joints may be employed, according to

the distance through which the motion has to be transmitted.

.

The extreme or end length is represented at u in fig. 2. In
this length the spindle, e, projects beyond the tube, b, and
is fitted with a socket or tool-holder, n, into which a tool is

inserted, such as a drill, o, a small saw, a grinding or polish-

ing stone, or any other instrument or tool which is required

to rotate whilst working. Where the tool is required to act in

a cavity into which the long length, M, cannot be got, an
additional arrangement may be adopted, in which a drill or

other tool held in a small bracket-piece is driven by means
of a pair of small bevil wheels, the driver having an elongated

boss formed with a socket to receive the end of the spindle,

e, of the length, m. This contrivance is fitted upon the end
of the tube, b, by means of a sheath attached to the bracket,

which can be fixed on the tube by means of the jointed ring,

u, partly attached to the tube. In this manner the tool is

directed at a right angle to the length, m, and the instrument

can be inserted into a cavity so as to act laterally therein.

In fig. 1, a workman is represented as operating upon a die

with a rotatory tool, the motion of which is communicated

to it by a long chain of jointed spindles or shafting, and he

can direct the tool with the greatest facility ; working with

it, in fact, as easily as an artist works with his pencil. The
arrangement is obviously applicable for working various

kinds of tools, and the strength and proportions of the vari-

ous parts may be modified in accordance with the particular nature of
the work upon which the mechanism is to be employed.
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GEOOVED-SUEFACE FB1CTIOXAL GEARING.

J. Eobertsox, Ardrossan.—Patent dated March 24, 185G.

VTe have already* made our readers acquainted with several applica-

tions of Mr. Robertson's factional grooved surfaces for the transmission

of motive power, and now add a few other examples, culled from the

recently filed specification of his second patent bearing upon this subject.

Bevil wheels maybe constructed upon the improved system with equally

as good results as parallel wheels. A pair of grooved-surface bevil

wheels are represented in partial section in fig. 1 of the accompanying
engravings: the arms, o, are represented as of an undulated or corrugated

form, the object of which is to impart a certain degree of elasticity to

the rim, a, of the wheel; the arms of all kinds of wheels on this system

are, by preference, carved or undulated, with the view of allowing the

arms to yield slightly, which
they cannot so readily do if

"ixde straight. In practice,

thismodiflcationisfound

to be very beneficial.

In producing great speeds

by means of belts, great diffi-

culty is experienced in making
the belt bend properly round a

small pulley, and a very small

pulley cannot be nsed without rapidly injuring

the belt, by making it pass round too sharp a

curve. This difficulty is got over by introducing

a ring between the belt and the pulley : the out-

side of this ring is shaped like an ordinary belt

'j pulley, but its internal surface and the external

surface of the driven pulley are grooved to obtain

a fractional driving hold; the belt imparts the

motion to the ring, and the ring to the pulley—the

last being driven as fast as if the belt drove it

without any intervening ring, whilst the belt is

all the time passing round the comparatively easy curve of the ring.

In the figs. 2 and 3 is shown, in face or end elevation and in trans-

Terse section, a modified arrangement of "speed ring," wherein an
increase of speed takes place

between the belt and the pulley.

This is brought about by shap-

ing the ring, a, so that the

belt, b, acts on a portion of

smaller diameter than that of

the part or parts of the ring

which act upon the pulley or

pulleys, c. Two pulleys, c,

are used, and are acted upon

by the outer ends of the ring,

a, whilst the ring is made of a

smaller diameter between these

ends as at r>, and the belt, b,

passes round this smaller part.

Fig. 4 is a sectional eleva-

tion, and fig. 5 is a sectional

plan of a clutch coupling, show-
ingafurtherapplicationofthe

grooved gearing surfaces, and
one of some importance, on

accuunt of the very slight

movement required for effect-

ing the connection, discon-

nection, or reversal of the

movement. In this arrange-

ment, two pulleys, a, b, driven

respectively in opposite di-

rections by au open and a

crossed belt from an over-

head shaft, are carried upon
the shaft, d, to be driven;

this shaft also carries a coup-

ling piece between the pul-

leys, this piece having a

slight longitudinal motion
upon feathers on the shaft,

! 271 for March last, Vol. VI.'I., and page 30 for -May last. Vol. IX.
-Vol. IX.

and being formed with two discs, c, which constitute the actual

coupling surfaces; the discs, c, are formed with concentric annular

grooves and ridges, which fit into similar grooves formed upon discs, e,

which have elongated bosses

loose upon the shaft, d, and
which are driven by the pul-

leys, A, B, keyed upon these

bosses. The coupling piece

is represented in fig. 5 as

having its disc, c, forced into

close contact with the disc,

E, of the pulley, a, and the

motion of this pulley is con-

sequently being imparted to

the shaft, d; when the mo-
tion is to be reversed, the

coupling piece is shifted from
the pulley, a, to the pulley,

b, and when it lies midway
between the two pulleys it is

free from both, and the shaft,

D, is consequently not driven.

The patentee prefers to shift

the coupling piece by means
of the eccentric movement
shown in the figures: a fork,

o, which fits easily in a

groove formed upon the coup-

ling piece, is formed with a

spindle, h, which is entered

eccentrically into a bush, i;

the bush, i, is capable of

turning in a socket, j, bolted

to the flooring below the

coupling, and is moved by
means of the lever, k; the

shift of the coupling is thus

effected by turning the bush,

i, the eccentric position of

the spindle, H, causing the

fork to be moved in the line

of the shaft, d. The driving

power of the frictional discs,

c, e, is very great, whilst

the connecting and discon-

necting movement is equally

powerful, and the entire arrangement is exceedingly simple and compact.

LUBEICATING MECHANISM.

J. H. Johnson, London and Glasgow, (E. Boukdon, Paris.)

Patent dated February 20, 1 856.

Amongst the various arrangements which have hitherto been adopted

for effecting the continuous and self-acting lubrication of journals or

bearings, a revolving disc has been used, such disc dipping into an oil

reservoir at its lower circumference, and taking up with it in its rotation

a certain amount of oil, which, on arriving at the top of the disc, is

allowed to trickle on to the part to be lubricated ; but as in this arrange-

ment a very great portion of the oil is either thrown off the disc by
centrifugal force when the speed is great, or merely carried round in the

form of a ring at the periphery of the disc, without being conveyed to the

parts to be lubricated, it follows that the lubrication of such parts is very

defective. The object of a portion of these improvements is to collect or

catch the oil carried up by the revolving or lubricating disc hereinbefore

referred to, and direct such oil on to the working parts to be lubricated.

To carry out this object, a lubricating disc of metal or other suitable

material is fixed on to one or both ends of the journal to be lubricated,

outside the bearings of shafts or axles working horizontally or obliquely.

This disc rotates with its lower portion in an oil reservoir, which maybe
either formed in the lower brass, or in the body of the bearing or axle-box,

and situated on each side of the same, that is, at each end of the journal.

A small oil collector, in the form of a lipped scraper, rests upon, or is,

nearly in contact with, the upper portion of the periphery of the lubri-

cating disc. This collector may be made in the form of a thin blade

spring, secured to the inner side of a cap, which covers the oil reservoirs,

to protect the oil from dust or other foreign matter. The oil on being

collected in the scraper is immediately directed by the pouring lip into
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Fig. I.

the journal, over which it passes in its descent to the reservoir, to be

again elevated. By making the collector with a lip on each side, the oil

may be directed on to the journal, and also between the end of the

journal and an end abutment piece

or pin, where such abutment is used,

as, for example, in lathes, and in

railway axles when the longitudinal

motion of the journal is stayed by an

end abutment piece or tightening

wedge. A lip or plate, projecting

inwardly, is applied, to prevent the

oil from being shaken out at the

back of the axle-box, when this mode
of lubricating is applied to railway

purposes. Another mode of lubri-

cating the journal and end-bearing

piece, consists in keeping the disc in actual contact with the end of the

brass, which will then answer as the oil collector, whilst a portion of the

oil is brought in actual contact with a vertical pin, from which it drops

between the end of the journal and the end abutment pin. A small door

in front of the axle-box enables the oil to be inspected with facility. The
same system of lubricating may be applied also to crank pins, the lubri-

cating disc being fitted on to the pin of the crank, and rotating in an oil

reservoir carried by the head of the connecting-rod. Incases where great

speed is required—as in propeller shafts, for example—the edge of the disc

may be turned over or lipped, so that the oil may be collected by the

centrifugal force in the channel so formed, whence it is conveyed to the

journal by means of a pipe, the head of which projects inside the lip of

the disc. This arrangement is obviously applicable for raising liquids.

Where vertical journals have to be lubricated, an oil reservoir in the form

of aflat disc is fixed on the shaft below the hearing, and in this reservoir

rotates vertically the lubricating disc, which receives its motion from the

bottom of the reservoir on which it rests, its working centre being fitted

either into a hinged bridle-piece, or in a vertical slide, working in a slot

in the hearing brass or metal supporting the same. The oil thus carried

upward is conveyed from the disc to the journal by a collector, as herein-

before described. Or the oil reservoir may be carried by a separate

spindle, and receive its rotation by contact at its periphery with the

principal shaft. In this reservoir works the lubricating disc, which

conveys the oil by means of the collector to the pivot or bearing to be

lubricated, the oil then flowing back again into the reservoir to be re-

applied. Another mode consists in fitting a cup on the top of the shaft,

the upper pivot of which is to be lubricated, and on the pivot is fixed a

disc, slightly dished upwards, with perforations at or near the centre; a

cover is placed over the whole, and the oil is introduced into the fixed

disc, and lubricates the working point or centre by running through the

central perforations into the rotating cap, whence it is thrown by centri-

fugal force into the disc again, thus keeping up a constant flow of oil.

By another modification, two discs are fitted on to the fixed pivot, near to

each other. The oil is thrown on to their circumferences by the centri-

fugal action of the rotating cup or reservoir hereinbefore referred to, and

is then drawn in towards the central perforations by capillary attraction.

Fig. 1 of the engravings is a vertical section of the simplest form of

lubricating apparatus applied to an ordinary bearing. A represents the

journal of the shaft ; b, a cast-iron plumber-block ; c, the lower hearing

or brass, which requires to be slightly modified in form. This bearing

or brass is cast with two small semicircular cups, c and c', situated at

each end of the plumber-block, and
communicating with each other by
an inclined passage. Into the larger

cup, c, which is full of oil, there dips

a disc fixed on the shaft, a, and this

disc in its rotation raises a certain

quantity of the oil, which, by centri-

fugal force, is collected in the form
of a ring at the circumference of the

disc. To the upper portion, e, of

the plumber-block is fixed a spring

scraper, terminating in a kiad of lip

or spout, o, which constitutes the

main feature of this invention. This spout presses against, or is in elose

proximity to the circumference of the disc, so that it collects the oil

which is impelled towards the circumference of the disc, and directs it by
means of its pouring lip or spout to the lubricating aperture, e, which
conveys it to the journal, thus producing a continual lubrication so long
as the shaft rotates. The oil thus directed on to the journal flows back
again into the cups, c, c',and that which is collected in the latter cup, c',

is conveyed into the first cup, c, by the passage, d, to be again used.

Fig. 3.

Fig. 2.

Fig. 2 is a verticil section of an axle-box to which the improved ar-

rangement has been adapted. The journal of the axle is entered into

a cast-iron box, b. On the enlarged

portion of the journal is attached, by
any convenient means, the disc, d, dip-

ping into the oil with which the bottom, c,

of the box is filled, part of which oil

the disc elevates in its rotation. The
spout, o, directs the oil thus elevated into

the lubricating apertures. An opening
at the side, with a sliding or hinged
cover, allows of an inspection being made,
to see if there is a sufficient quantity of

oil in the axle-box. To prevent the oil

from being shaken out of the back of the

box at p, the lower portion of the box is

fitted with a small inclined plate, which
|

prevents such a result, the plate being

fixed to the back of the box. Arrange-
ments have already been proposed for

preventing the longitudinal displacement

of axles in their bearings by means of

pieces against which they are made to abut, and which can be screwed

up or tightened at pleasure. It is an arrangement of this kind that is

here represented, and to which the improved lubricating apparatus is

applied. In this case the spout, g, is furnished with two pouring lips, in

order to supply oil both to the journal and to the abutment piece, p. The
spout must also in this case be so formed as to take up the oil, in what-

ever direction the axle may revolve. The bottom is maintained in its

place by means of small rods or bolts, so arranged as to allow of the

introduction of a plate of sheet-iron, q, to serve as a spring. The
wedges, r, r',are united by means of a dovetail.

Fig. 3 represents an important application of this mode of lubrication.

The difficulty of lubricating the crank-pins of some machines—steam

engines, for example—is well known ; according to arrangements at

present in use, a grease box being fixed to the connecting-rod, and the oil

supplied to it by hand, during the action of the machine. Now, by
furnishing the bearing of a connecting-rod with two cups, c and c' , as in

the first described arrangement, by enlarging the end of the crank-pin

into a disc, n, and surmounting it with a spout, G, a continuous and

effective lubrication may be obtained.

WASHING MACHINE.

John Cottrill, Bolton.—Patent dated November 2, 1855.

This washing machine is shown in longitudinal vertical section in the

accompanying engraving. It consists of a long rectangular cistern,

separated into two compartments, a, b, by a division plate, c. This plate,

c. is formed with an aperture, d, through which the water passes from

the compartment, a, to the compartment, b, the bottom of the latter

compartment being at a lower level. The height of the aperture, d, is

such as to keep the water in the compartment, A, at a predetermined

level, fresh water being supplied to this compartment by a pipe at the

other end, whilst the used water, after reaching a certain level in the

compartment, b, passes off thence by a discharge pipe. The fabric or

material to be operated upon is passed through the machine in the direc-

tion indicated by the dotted line, first entering the lover compartment, b,

where it passes unde:' a guide. E, and then under ar: agitator, p. This
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agitator is triangular in cross section, and revolves upon a transverse

horizontal shaft, passing out through one side of the cistern for the ap-

plication of driving gearing. As each angle of the agitator comes round,

it beats the fabric down into the water, and exerts a very efficient wash-

ing action on each increment of the fabric as it gradually passes through

the apparatus. From the agitator, f, the fabric is guided over the roller, g,

through the aperture, D, in the division plate, c, and over a second roller,

h, from which last it passes beneath a second agitator, i, like the first, f.

The fabric proceeds onwards over the guide roller, k, under the third

agitator, l, over the guide roller, si, under the fourth agitator, n, and

finally, round the guide roller, o, up through the guide rails, p, to the

wringing rollers, q. The rollers, q. and the agitators, f, i, l, n, are con-

nected together by suitable gearing, so as to be all driven in concert,

motive power being applied to the apparatus in any convenient way.

The guide rollers, G, h, k, m, keep the fabric up to the agitators, and by
raising or lowering them, the severity of the agitators' action may be

increased or diminished. If necessary, instead of taking the fabric away
from the machine after passing between the rollers, Q, it may be made
to pass again through the compartment, a, first passing round the guide

roller, k, and thence beneath the roller, as indicated in the figure by a

portion of the dotted line. The stream of fresh entering water is made
to play upon the fabric as it ascends to the rollers, Q, so as to exert a

final cleansing effect upon it. The motion of the agitators is in the

opposite direction to that of the fabric, so that they exert a very effectual

rubbing action upon the fabric.

This washing apparatus is being manufactured by Messrs. Jackson,

Mitchell, & Co., of the Albion Foundry, Bolton.

GOVERNOPvS.

J. H. Johxsox, London and Glasgow, (F. T. Motsox, France.)

Patent dated June 11, 1855.

Our engraving represents one modification of governor specified under
this patent. The frame supporting the apparatus is simply composed
of a circular box of cast-iron, A. Inside this box are placed the fixed

blades or partial partitions, t, a small clearance being left to allow of

the passage of the circular disc or fan wheel, b, to which are fixed the

blades, s. The advantage of this disc is, that it acts as a fly wheel, and
regulates the movements of the blades in the liquid. The cover, c, is

cast in one piece with the arched support. This arch serves to main-
tain the vertical shaft, d. in its proper position ; it may, if necessary, be
replaced by a footstep placed at the bottom of the box, a. The cover is

fixed to the box by means of the screws, n. On this cover are fixed the

two supports in which the horizontal shaft, g, turns, and the socket

carrying the pulley,

ii, which receives

motion from the

prime mover, and
transmits it to the

various wheels pro-

ducing the move-
ments required for

the regulation of the

prime mover. This
movement consists of

a wheel, i, toothed

on the inside, and
fixed to the tubular

shaft of the pulley,

H. This wheel gears

with the two pinions,

i., mounted on studs

in the lever, j, the

centre of which is

traversed by the
shaft, c. These two pinions gear in their turn with the pinion, k, fixed

upon the horizontal shaft, o. On this same shaft is mounted a hevil

wheel connected with a fly wheel. This wheel is supposed to be re-

moved in the figure. It drives the pinion, m, fixed upon the vertical

shaft, i), which carries the fan and fly wheel, e. The lever, j, is put
into communication either with the sluice of a water wheel or with the

throttle valve of a steam-engine, and is furnished with a weight, p, at

its extremity, sufficiently heavy either to raise the sluice or turn the
valve, and transmit motion through the pulley, H, to the fan.

.Supposing this apparatus to be in communication with a prime mover,
which drives the pulley, n, at a velocity of one hundred revolutions per

minute, this motion is transmitted through the apparatus to the fans, g.

At this velocity the fans produce against the air or the water, according

to whichever element is used, a resistance corresponding to the force

exerted by the weight, p. If, for example, this weight weighs about

20 lbs., the resistance of the water, added to the friction produced by the

various parts of the apparatus, will equalize or balance the weight.

The lever maintains its horizontal position so long as the fans driven

by the prime mover revolve at the proper velocity ; but if, through the

speed of the prime mover being improperly increased, the wheel, I, has
a greater velocity given to it than the pinion, k, the speed of which is

invariable, there results a differential movement of the pinions, i., which
produces a corresponding movement in the lever, j, and this lever, by
acting upon the sluice or valve, diminishes the speed of the prime
mover. If, on the contrary, the prime mover is going too slowly, the

speed of the. wheel, I, is, by a reverse of the motions previously ex-

plained, diminished, and, acting upon the lever in a reverse direction,

produces a differential movement in the opposite direction to the one
described in the previous case, and opens the valve, admitting more
steam to the engine.

Another mode of obtaining the differential movement required con-

sists in having an ordinary spur wheel in place of an internal toothed

wheel, such wheel gearing into pinions working loose through the

lever, the opposite ends of their spindles carrying spur wheels which
gear into a spur pinion on the transverse shaft.

A third modification consists in having four hevil wheels working
together. One of these wheels is fast on the tubular shaft, and gears

into two bevil wheels running loose on the lever, which wheels, again,

gear into a fourth bevil wheel fast on the transverse shaft.

A fourth modification consists of a bevil wheel fast on the end of the

tubular shaft, this wheel gearing into two differential bevil wheels
which work loose on the arms of a large bevil or spur wheel running
loose on the transverse shaft, this bevil or spur wheel gearing into a

pinion on the shaft of the fan wheel. The differential bevil wheels
gear on their other sides with a corresponding wheel fast on the trans-

verse shaft, to which shaft is fitted the lever or other suitable mechanism
for actuating the regulating apparatus of the engine.

PREPARATION OF TEXTILE FABRICS.

J. M'Lean, Glasgow.—Patent dated March 29, 1856.

This invention relates to the application and use of a solution of a salt

of barium, strontium, or calcium, for the purpose of increasing the density

of textile fabrics and materials of various kinds, and generally improving
the appearance of the treated fabrics and materials, and increasing the

commercial value of the same. The fibrous materials to be thus pre-

pared, whether cotton or flax, and in any stage of manufacture, from the

raw fibres to the woven cloth, are primarily dipped into a solution of

either of the hereinbefore named salts. The salt preferred for use in this

way is the chloride of barium, otherwise termed muriate of barytes.

After this treatment, the dipped or immersed materials are dried, and
then passed through a solution of sulphuric acid, or through a soluble

compound of sulphuric or sulphurous acid with a base, or through a

solution of an alkaline carbonate. By this secondary treatment, a white

precipitate is deposited and fixed upon the fibrous materials or cloth, and
this has the effect of adding to the density of such fibrous materials or

cloth, considerably increasing their commercial value. Any chemical

solution which will decompose the before-mimed salts may be used at the

discretion of the operator, but it is preferred to employ sulphuric acid

and its soluble compounds for this purpose. The drying process, after

the primary immersion in the salt, may be omitted, as it is not essential

to the practical success of the invention, and the sequence of the opera-

tions may be changed without materially interfering with the result.

REGISTERED DESIGNS.

MEDAL FASTENER.

fiegisteredfor Mr. T. B. Bailey, Cooentry.

This little contrivance is one of a class lately much in request, judging
from the extensive distributions of medallic decorations consequent upon
the recent war. Mr. Bailey's design consists of a laurel wreath-holder

of silver, the two shanks of which are entered through worked eyelets in

I he coat of the wearer, and these shanks are then secured in position by
detaining rings, or, instead of the rings, a safety pin may be employed for

a similar purpose.
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LUBRICATING CUP FOR TALLOW.

Registered for Mr. Robert Ramsay, Lancaster.

This tallow cup lias been designed for use on steam cylinder covers,

but it is applicable in other situations where lubricating matter is to be

supplied in opposition to internal pressure. Our engraving represents

the cup in vertical section, a being the

tallow-holder, and b a conical plug

screwed, with its small end upwards,

into the cylinder cover. In this plug,

and in the chamber, a, there are corre-

sponding passages, c, d, so placed in rela-

tiun to eacli other, that when the cham-

ber, a, is turned round on its plug to one

position, a free opening is left for pour-

ing the tallow into the chamber, com-
munication between the chamber and

the steam cylinder being cut off for the

time being. When the chamber is turned

to another position, the entrance pas-

sage for the tallow is closed, and a chan-

nel is opened for the transmission of the

tallow downwards, from the chamber
into the cylinder. The main central

channel of the plug is prolonged up-

wards from the bottom, so that steam from the cylinder may get above

the tallow and force it down into the cylinder. The respective positions

of the tallow vessel, as regards the plug, are determined by the segmental
piece, e, and stop, f.

REVIEWS OF NEW BOOKS.

Advanced Text-Book of Geology, Descriptive and Industrial. By
David Page. W. Blackwood & Sons, Edinburgh and London. 8vo.

Pp. 326. Woodcuts. 1856.

Mr. Page's "Introductory Text- Book of Geology," to which the pre-

sent work acts as a sequel, has already received a notice at our hands.

The first work exhibited a general outline of geology intelligible to be-

ginners, and sufficient for those who wish to make themselves acquainted

with the leading facts of the science. The second—now before us

—

although a sequel to the first, is virtually an independent work, present-

ing the subjects in detail, and suitable for those who wish to prosecute

the study of geology in its principles as well as its deductions.

Mr. Page divides his volume into twenty sections, comprehending the

objects and scope of geological inquiry
;
general relations, structure, and

conditions of the earth
;
geological agencies resulting from the general

relations of the earth, or those chiefly concerned in the modification of

its rocky crust; general arrangement and relations of the materials com-

posing the earth's crust; composition and characteristics of the principal

mcks and rock masses; classification of the materials composing the

earth's crust, into systems, groups, and series; igneous rocks, and their

relations to the stratified or sedimentary formations; metamorphic or

hypozoic system, embracing the gneiss, quartz rock, mica-schist, and
clay-slate groups; palaeontology; silurian system; old red sandstone;

Carboniferous system
;
permiun system ; triassic system ; oolitic system

;

cretaceous system; tertiary system; post- tertiary system
;
general re-

view of the stratified systems ; and the economical aspects of the science,

with the methods of practical procedure.

Throughout the whole of these divisions, the same clearness and sound-

ness of teaching are visible, the matter being admirably kept in order as

to its links of connection, and the steps by which the student is made to

ascend from one point of information to another. Obviously, the chapter

on the " Economic Aspects of the Science" comes most directly home to

our views of geology; and we shall, therefore, make our readers ac-

quainted with the author's style of treatment by quoting from this sec-

tion. In discussing his subject as affecting mining, engineering, and
building, he says:

—

" Deriving all our mineral and metallic treasures—our coal and iron, our gems
and precious metals—from the crust of the earth, it is of vast utility to be able to
discriminate between mineral substances, to determine in what formations they
occur, and to say where they are or are not to be found. The miner cannot pro-
ceed a step in safety without the guidance of mineralogy and geology ; and though
mining existed long before the truths of science assumed a technical aspect, yet
do its operations proceed with certainty and precision only in proportion to the
advancement of scientific generalisation. The operations of the miner come
under three grand categories—digging in superficial clays and gravels, like the

blanniferous debris of Cornwall and the auriferous deposits of California and
Australia; mining in stratified formations, as for coal and ironstone

; or following
after those metalliferous veins that traverse the crust in vertical and highly-in-
clined directions. Each of these three positions requires from the mining engineer
different appliances and different operations, and this is his special vocation; but
their positions, their modes of occurrence, their continuity and persistency, and
the circumstances connected with their origin which may influence one or all of
these, are matters that belong to correct geological deduction. Having deter-
mined, for example, the age of certain mountain ranges, the geologist can predict
whether the river-drift, which in course of time has been borne from their clifi's

and ridges, is auriferous or barren ; having examined a few fossil stems and leaves
of a coal district, he can tell with unerring certainty whether it belongs to the
carboniferous, the oolitic, or cretaceous epoch, and so predicate as to the extent,
persistency, and value of its coal-beds; or having ascertained the directions of
the leading lodes and cross veins in any metalliferous district, and their relative
antiquities, he can arrive at a pretty accurate estimate of their richness and value.
Without this geological knowledge, square miles of gravel have been turned over
without discovering a single nugget ; and thousands have been spent in the fruit-

less search for coal where coal was never deposited. To the non-geological
miner a red sandstone is a red sandstone and nothing more ; but whether above
or beneath the coal he is in search of, he cannot tell. To the geologist, on the
other hand, the head of a cephalaspis, or the scale of a holoptychius, decides the
question, and the ' red sandstone ' becomes pregnant with hope, or holds out the
warning to proceed no farther in fruitless explorations. Besides determining the
position in which coal, ironstone, and other useful strata occur, geology can
direct the miner, through all those obstructions occasioned by faults, dykes, slips,

and the like ; for even these, irregular as they seem, bear certain evidence of
their direction—upthrow or downthrow—which the experienced eye can readily
detect. As with the minerals of commerce that occur in strata, so to a certain
extent with the ores of lead, copper, tin, silver, and gold, which are found in
veins and lodes. These veins follow certain courses in relation to the great axis
of elevation with which they are associated, are interrupted by cross dykes and
veins, are thrown up or down by dislocations—all of which an experienced geolo-
gist can determine and lay down on his map, so as to save much fruitless waste
of labour and capital, or, what is often as necessary, to prevent unprincipled
gambling and ruinous speculation.

44 The importance of geological knowledge to the civil engineer—to the con-
structor of roads, railways, and canals, the excavator of tunnels, and the sinker
of wells—is so obvious, that the fact requires little illustration. Possessed of a
carefully constructed lithological map, on which are delineated the various kinds
of strata, their dip, strike, and other particulars, the engineer who can read these
facts aright has a surer guide than the scanty and scattered data of his own
boring-rod. He sees at once the nature of the rocks through which his work has
to pass—whether road, railway, or canal ; can estimate with certainty the ex-
pense of construction, and avail himself of minerals which he knows must lie in
the vicinity

; while one ignorant of geological truths would blindly pass by such
advantages. In fixing a hue of road or railway, the geological engineer will

avail himself not only of facilities for present construction, but calculate, from
his lithological knowledge of the district, for the future benefit of those con-
cerned in the undertaking. In the case of canals, moreover, where retention of

water is indispensable, the geologist can effectually aid in the selection of a
route, by attending to the nature and dip of the strata, and to the fractures and
dislocations to which they have been subjected. He is enabled, from his know-
ledge of the rocks and their positions, not only to prevent waste of water, but to
select a route where fresh supplies can be readily obtained from below. As with
roads and canals, so with tunnels, docks, Artesian wells, supply of water for

towns, and other undertakings commonly intrusted to the civil engineer. It is

true that such works may often be satisfactorily enough completed without the
aid of geology, but undoubtedly a knowledge of its deductions will materially

assist, by conferring a certainty and security on what would otherwise be a mere
patchwork of trial and error. We have seen, for instance, a tunnel carried

through the wet and highly-inclined strata of a hill, where every foot had to be
arched with brick or stone, while the deviation of a few hundred yards would
have carried the same through rock masses, where not an inch of building would
have been necessary. In ignorance of the limits of a coal-field, we have seen a
railway carried along the outskirts, to which every coal proprietor has to lay

<l<>\vn miles of tramway, more than the half of which would have been saved had
the engineer had the necessary knowledge to have adopted a central course. The
strata of the London, Hampshire, and Paris basins are now so well known to

geology, that Artesian wells can be sunk with certainty to this or that stratum ;

and so with every other district whose strata have been mapped and generalised

by the geologist. Again, in deciding upon the collecting-field for the water-

supply of large towns, a knowledge of the rocks of the area is indispensable,

so that deleterious mineral ingredients may be avoided, new lines of springs

tapped, and waste by subterranean fissures and faults prevented.
" The builder and architect may also derive important assistance from the

geologist, both as regards the durability of certain rocks, their position, and the

facility with which they may be obtained. By observing the effects of the

weather on strata exposed in cliffs and other natural sections, the geologist can
readily pronounce as to their durability; while, aided by the analyses of the

chemist, and experiments on their power of resisting pressure, the facility with

which they absorb moisture, their quality of hardening on exposure to the air,

and so forth, he can also determine their fitness for any particular structure.

The amount of waste shown fay the various stones in old ecclesiastical and baro-

nial buildings is another safe and valid test ; and it is the travelled geologist—

-

tlie man who knows the rocks of a district, and not the mere builder—who can
point to the locality, nay, to the very stratum, whence the stones of the building;

were quarried. In Britain, we have a great variety of building-stone, as tlie

Bath and Portland oolites, the marbles of Devonshire, the magnesian limestones

of Derby, York, and Durham, the new red sandstones of Liverpool and Carlisle,

the carboniferous sandstones of Newcastle, Glasgow, and Edinburgh, the old

red sandstones of Forfar, the granites of Aberdeen, and the basalts and porphyries

of numerous localities. Each of these has its peculiar quality of weight, hard-
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ness. strength, cclour, facility of dressing, cheapness, and so forth ; and while
these are matters for the builder and engineer to test and decide, still there are

many points on which the advice of the geologist may be taken with obvious
advantage."

In the remaining portion of this division, Mr. Page treats his subject

in connection with agriculture, landscape-gardening, and painting, and
throws out some useful hints on procedure in the field, well suited for

the consideration of the young geologist.

A glossary of geological terms and a copious index give a finish to the

volume in a practically efficient manner, which we should like to see

oftener imitated. Mr. Page deserves well of all who are either directly

or remotely interested in the science on which he discourses.

The Cause and Cube op the Potato Blight. By George Donly,
Manufacturing Chemist. Glasgow: 1856.

81 The potato," Mr. Donly remarks, " is the best and most useful

vegetable we possess," and, impressed with this feeling, he has taken
practical steps for the investigation of the fearful disease which has
devastated the potato-growing countries in late years. He says :

—
K Having spent two years in endeavouring, as a chemist, to find out a cure or

remedy for this disease, and having failed in my attempt, I then purposed to ex-
amine minutely the different appearances of the disease under different culture.

For this purpose I proceeded to Ireland, and commenced my observations at the
base of Lough Salthill, county of Donegal, and proceeded south, keeping the sea
on my left from ten to twenty miles. In this route I passed over the finest

potato-growing country on the face of the earth, commencing at the village of
Mih'ord, head of Lough Mulroy, and leaving off at Wicklow, county of Wicklow,
a distance of 200 English miles. My notes would fill a larger pamphlet than this,

and might be interesting to a stranger ; but my mind being deeply imbued by the
awful scenes of which I had lately been a witness, could find interest in nothing
save the object of my inquiry. Before I reached Dublin, I found out both the
cause and remedy of the disease

I then returned north, and commenced to experiment on a small farm I pos-
sessed in Tyrone, about ten miles north-east of Duugannon, and within one mile
of a celebrated spot called Old Ardboe.

Before explaining how I proceeded with my experiments, I may remark that
there are some things connected with the blight of the potato which tend to baffle

the casual observer, and that is, the various forms the disease assumes, even in

the same localities, and, as would at first sight appear, under the same culture.
As far as the tuber itself is concerned, the disease appears on it in three forms :

—

first, where at the same top or shaw one or two are partially injured ; second,
where all the tubers are destroyed, or nearly so ; and thirdly, where it is stopped
in its growth, when it does not exceed the size of a pigeon's egg. In this latter

case it shows no appearance of being diseased, except by its unusually small size.

The external appearance, too, of the disease tended much to throw obscurity on
its origin. Often, in the same enclosure, potatoes could be seen affected by the
disease, and others flourishing in the best of health. Afterwards, those which at

first had escaped were affected also. The injury appeared on some potatoes but
trifling at first, then it gradually advanced, and" in such cases they were never
wholly destroyed, whilst in other cases the disease appeared instantaneous. It very
often happened that in one night whole countrysides were destroyed, and fields

that were seen the evening before fresh and flourishing, were blackened up in the
morning, and decomposition of the leaves set in, and the elementary gases now
liberated infecting the air all around. Such varied appearances tended much to
baffle investigation, as leading to the belief that there were a multiplicity of agents
in producing the disease, instead of one, which I will now endeavour to describe.

The immediate cause of the potato disease is a very small insect of a beautiful
green colour on the potato in the month of August, and which varies much in colour,

at different periods, owing to the kind of vegetable from which at the time it derives
its support. It is green on the potato in August, although yellow is the colour it

assumes on that vegetable prior to August; but it is always gTeen on the turnip,

blue on the bean, and red on oats. I have found some exceptions to this, but these
exceptions, I think, are owing to the insect's removing trom one vegetable to

another.

This insect has six legs and a proboscis, which, under the microscope, resem-
bles an elephant's trunk, which it darts into the leaves, and by which it draws
forth its own support. It has, besides, two feelers or horns projecting from
its head in front, which it can elevate or depress at pleasure, and which it some-
times uses as legs, and on these occasions it appears to be moving by means of
eight legs

; the proboscis is at such times stretched under its belly, and resembling
a tail behind.

The female of this insect is stationary, or nearly so, and exceeds the males in

number by more than a thousand to one—indolent and listless ; whilst, on the
other hand, the males are active and keen in their instincts, and furnished with
four large wings, an appendage peculiar to themselves, for the females have no
wings.
These males resemble a Guinea-hen under the microscope, owing to the peculiar

shape of their wings, which are erect
This insect drawing its own support from the leaves of the potato plant, at the

lime communicates poison, which produces all the seeming varieties of the

disease, owing to the circumstances or condition of the sap at the time of receiving

the infection. The infection is communicated in two ways:—first, by contact in

deriving its support from the leaf, which produces the disease in one uniform ap-

pearance; and second, by contact of its excrement, which produces the blight in

two appearances—all of which I shall now endeavour to describe.

Before entering on this part of the subject, perhaps it may not be out of place

to offer a few remarks with regard to this insect making choice of this food in
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1845- Without making any lengthened comment on this subject, I might likely

hit on the truth by assigning necessity as the reason of this choice, which we
know often influences beings of a higher order. However, by studying the

nature of the potato, we find that when a new species is introduced to a country.

It flourishes for a certain number of years, till it attains a maximum perfection ; it

then commences to decline, and afterwards to degenerate in size and growth, but

never in quality, till at last it is entirely neglected. Through all its changes it

continues to improve in quality, and it is reasonable to suppose that the top also

improves, and might have been proper food for an insect in 1845, whilst in its

unimproved state, prior to that date, it would be avoided by the same insect.

The first or simplest form of the disease is caused by the insecL drawing its

support from the leaves of the first planted potatoes, and in doing so communicates
that peculiar poison which is carried down by the descending sap, and, with it,

entering the bulb, forms a black spot or dint, sometimes in the centre, and some-
times in the side. The leaves which have been infected dry up, and have a close

resemblance to dried tobacco leaves, and the branches that are infected are ready
to break off on the slightest application of force. This form of the disease has
been in this country more or less since 1845.

The second form of the disease, and what I term the blight, is caused by the

excrement of the insect, deposited from time to time on the rugce or wrinkles of

the general crop. From this excrement spring forth myriads of fungas or mush-
rooms, which, under the microscope, resemble a boy's top orperie. These fungae

are supported by the leaves with impunity, so long as the sap is ascending and the

weather fine ;
but as all liquids, in which water preponderates, expand by cold,

these fungal are liable to burst forth their ventricles of poison on the first occasion

the thermometer is reduced to a certain point. It sometimes happens in these

latitudes that there are a few cold nights in the month of August, when the sap

of the general crop of potatoes is descending in a purified state to form the bulb
;

therefore, on the first cold night in that month, whether that be frost, a cold

blowing wind, a few day's rain, or any other cause by which the thermometer is

suddenly reduced, these funga? hurst forth by this law of expansion, aud the poison

they contained, after destroying the leaves that supported them, overtakes the

sap now descending, and with it entering the bulb, soon finishes the work of de-

struction there. This is the worst form of the disease, which happily has not
appeared every year since 1845, for this depends on the state of the weather
during the month of August. This form of the disease is peculiar to these lati-

tudes, for it is never experienced in warm climates.

The second form of the blight is caused as in the first form, but this is to be
met with only on late planted potatoes. In this case, the sap still increasing and
ascending, is able to protect the leaves, yet it is so thickened by the infection that

it is not liquid enough, so to speak, as to be able to return to form the bulb. The
under leaves freely give up all the sap they contained to form the bulb, and it is

the great demand on them which renders them so yellow and soft, and not any
direct agency of the poison. The bulb in this case shows no other indication of

disease, except that it seldom exceeds a pigeon's egg in size."

In searching for a remedy, it occurred to Mr. Donly that land frequently

turned up during winter afforded no shelter to the eggs of the insect.

In pursuance of this theory, he prepared his potato ground during winter,

just as he would have done had it been the planting season. The finished

drills were allowed to remain exposed to the winter, and early in the

spring the seed was put in in the usual way. The result was, that no

insect of the aphis kind made its appearance, nor was there the slightest

indication of disease. This is the whole of Mr. Donly's secret. It is

simple, obvious, and apparently effective. We shall be glad to see it

acted upon.

\Kefo
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epoet to the health committee of the bokocgh of liverpool, on

the Sewerage, Paving, Cleansing, and other Works, under the

Sanitary Act. By James Newlands, C.E. Pp. 73. Liverpool.

1856.

This is the third occasion on which we have had to welcome the able

reports of the Borough Engineer of Liverpool, on the subjects mentioned

in the title. The present report resumes the detail of. all the works

executed from April, 1853, to April, 1856, and gives a summary as well

of all that has been done under the Sanitary Act during the intervening

period, showing how the amended Act of 1854 has worked, and, finally,

offers some suggestions for the improvement of this and other Acts of

Parliament connected with the labours of the Health Committee. In

detailing the work done, Mr. Newlands tells us, that 564 new sewers

have been made since he last came before us, the aggregate length of

these works being upwards of 26 miles:

—

The total length of new main sewers constructed since

the passing of the Sanitary Act, 1846, is - - 56 miles 1 54j yards.

The total length of main drains in courts and passages

constructed in the same time is - - - - 25 u 1012 "

The total length of streets repairable as highways by

the public is - - - - - - - 150 " 840

The lengih of streets and roads not adopted as high-

ways is ------- 40 " 507 "

The area of the borough is - - - - - 5002£ acres.

An elaborated tabulated statement gives the names of the streets, thi

length of sewer in each, the total cost, and the average cost per yard

comprising detailed information which must be of the greatest possibl

use to all sewerage engineers. The substitution of square paving se;

!
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for boulder and macadam work has been carried out to a very great

extent in Liverpool, nearly 300,000 yards of streets having been thus

treated since the commencement of the new system.

On the subject of diminishing the noise resulting from the traffic over

pavement, Mr. Newlands says—
" Among the various means proposed for lessening the noise of square-set

paving, is that of paving these sets and wooden blocks of the same dimensions

m alternate courses. A portion of Great Howard-street was last autumn paved
in this manner, and for a short time appeared to answer the purpose ; but the

wood, either by compression or wearing, speedily became depressed below the

general surface, and the gaps thus made between the stones had the effect of in-

creasing instead of diminishing the noise.
" It may, however, be premature to form a decided opinion as to the success,

or otherwise, of this experiment on so short a trial. The depression of the sur-

face of the wood may be owing to the compression of its fibre, and not to its

wearing faster than the stone ; and after a time the wearing of the latter may
again, to some extent, equalize the surface."

If something can be effectually done for the removal of the nuisance

of noise, it will be a most valuable addition to the comforts of town resi-

dents. The subject has hardly yet been fairly grappled, and it is time

that it ought to be thoroughly gone into. On the flagging of footpaths,

the author gives his experiences thus ;—
" An instructive test of the comparative durability of the various kinds of flags

has been made in Berry-street. The footpaths on both sides of this street have
been laid, in alternate lengths, with samples of all the flag-stones which could be
procured. All the stones thus laid are necessarily exposed to exactly the same
amount and description of traffic, and the extent of wear of each variety is obvious
to the eye in walking along. The flags used are here enumerated, arranged in

the order of their durability, beginning with the most durable :—Kilrush (Irish),

Caithness, Knowsley, Port Rheuddyn, Llangollen, Yorkshire. Of these stones,

Port Rheuddyn, one of the softest, has the best appearance. Next to this is the

Caithness stone. The Kilrush flag has a rough or wrinkled surface ; but in the

course of time this wears smooth, and then its appearance is very handsome.
The Llangollen slate flag looks well, but is not durable."

If Mr. Newlands' example had been followed elsewhere, we should

not find such irregularities of footpath surface as we everywhere see in

large towns. We find one part of a street always clean, bright, and
smooth, whilst another is equally dirty, from the adhesion of mud to the

porous surface of the flags, and numerous hollows and broken edges

betray the natural friability of the material. The Caithness stone is

the fine, hard, and smooth material, commonly used in Scotland for the

most substantial work. Its supply is likely to be considerably extended

soon, as the Earl of Caithness has lately opened some excellent quarries

of it on his estates in Caithnesshire. The stone comes out in huge
masses of the desired thickness, and of uniform texture, so that it can be

cut to bond in the most perfect manner.

This report is equally as creditable to the professional industry of Mr.
Newlands, as to his patient care in thus placing the results before the

world—an example which it would be well for the community if other

city engineers would follow.

A Popiji.au Treatise on Cast and Wbougiit-Iron Bridges and Girders,
as applied to Railway Structures, and to Buildings generally. By W.
Humber. Parts 11. and III. Folio. Lithographs and Wood En-
gravings. London : E. & F. M. Spon, Bucklersbury.

We have already expressed a favourable opinion upon Mr. Humber's
work, as indicated in his first instalment. Parts II. and III., now be-

fore us, arc satisfactory followers, and prove the author to be an assidu-

ously industrious labourer in the cause which he has undertaken. The
illustrations now brought forward comprise details of a bridge over the

Knottingley and Goole Canal, carrying the line of the Pontefract and
Ooole Railway, details of the Crumlin Viaduct, and similar delineations

of the Vind del Mar Bridge, on the Valparaiso and the Jago line. These
are succeeded, in Part III., by details of the Swing Bridge at Bergen, in

Norway, erected by Messrs. Gilkes, Wilson, & Co., of Middlesborough

;

Mr. Rendel's Sursuttee Bridge of the East Indian Railway, on the prin-

ciple patented by Warren & Kennard ; and a bridge at Cannock, on the
South Staffordshire line, by Messrs. M'Clean & Stileman. Tabular
matter and woodcuts are largly introduced, in furtherance of the author's
design to give really practical matter. Mr. Humber's project deserves
well of the profession.

The Squabbles of the Royal Artillery and Roval Engineers Ex \m-
ixed, and their Dutiks DiscussEjE By Nemo. 8vo. Pp. 42.
Loudon : Stamford, Charing Cross.

We don't exactly see what the public have got to do with the quarrels
of these two arms of the service, but as this " Nobody's" production has
been sent us, we reprint its title, to give us the opportunity of saying,

that petty squabbles must be left to the squabblers, and that both artil-

lerymen and military engineers have very much to learn and to do, before

they can be reckoned as holding their own in the face of other and less

petted professions.

CORRESPONDENCE.

WEDGE CHAIR FOE RAILWAYS.

The sectional sketch of a railway chair, which I now send yon,
exhibits a plan of adjustment and fastening of a novel kind, the chair

being in two halves, set

up together as required,

by a vertical wedge.
The part, a, of the chair

is screwed down as a

fixture to the sleeper,

the opposite half, b,

being the sliding por-

tion for clamping the

rail. Both parts are

recessed into the sleeper

upon a layer of felt or

oakum, the rail being

placed between the two
contiguous jaws, with

felt between the sur-

faces, to give a good,

steady, and elastic bear-

ing. The sleeper also

carries a fixed back piece screwed into the sleeper, to afford an abutment
for the wedge, c, which is driven down from above between this back
piece and the outer face of the sliding half of the chair. The wedge is

steadied by being set in grooves in the respective faces of the stationary

back piece, and the sliding section of the chair.

In common solid chairs, where the rail is held in position by a wooden
key or wedge, driven horizontally in between the web of the rail and the

jaw of the chair, the key might be prevented from working out, by
tapping a set screw through the jaw of the chair, to bear hard up laterally

against the wedge.

Robert Quarme.
ScoffortJi, Lancaster, November, 185G.

SPIRAL PLATE STEAM BOILER.

Notwithstanding all the inventions and apparatus which have been

devised for the prevention of steam boiler explosions, it is a fact that

they do still explode from time to time, and at intervals, I am sorry to

say, by no means long. Reasoning from the past, 1 am of opinion that

these frightful fatalities will continue to occur until rendered positively

impossible. Now, in order to mitigate the disastrous consequences when
an explosion does happen, I propose to build the barrels of cylindrical

boilers on the twist or helical principle, used with such good results in

the manufacture of gun barrels. The butts of the boiler plates in this

plan of construction are double riveted throughout, whilst the continuous

helical seam, formed by the other contiguous edges of the plates, is only

single riveted. Such a boiler has the appearance of being formed of a

strip of plates double riveted end to end at each joint, and then wound
spirally round to form a cylinder. This spiral seam being necessarily

and purposely weaker than the transverse joints of the strip, will obvi-

ously give way first, in case of over-pressure. Thus, instead of the

exploded boiler being torn into two or more separate pieces, blown in

different directions, as is generally the case, the spiral seam of the plates

would open up or unwind themselves, so as to allow the pent-up steam

to escape gradually, and the consequences of such a boiler's failure would
obviously be far less disastrous than under the existing system of con-

struction.

Sutherland, Xovemher, 1856. Kexxeth.

[Curiously enough, since this note was written, the specification of a

patent, obtained by Mr. E. T. Wright of Wolverhampton, for this very

arrangement, has been made public. Our correspondent, as we are

aware, was wholly ignorant of Mr. Wright's plans. The circumstance

furnishes but another instance of two minds coming simultaneously to

the same thing.— Ed. P. M. Journal.]
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CENTERING INSTRUMENT FOR LOCOMOTIVE
ENGINE AXLES.

The sketch with -which I illustrate this note, represents a small tool

which I invented four years ago, when I was engaged at the Wolverton

station of the London and North-Western Railway Company. In order

to explain its particular office, I may premise that all practical engineers

employed in the repair of locomotive engines, are aware of the serious

trouble and waste of time involved in forming centres by the square and

trammel for the axle-boxes.

The tool which I have sketched is a centering instrument for this

purpose. Fig. 1 is a front or face view of this little contrivance, and

fig. 2 is a correspond-

ing edge view there-

of: a is the surface

of the plate, the seg-

mental edge of which
is struck out by a

radius equal to that

of the bearing's dia-

meter. At b, a space

is cut through this

plate for the passage

f a straight edge, the

two sides of the rect-

angle of this open-

ing intersecting each

other at the centre of

the bearing. A set

screw, c, is contrived

for holding the in-

strument fast in the axle-box. The dotted lines intersecting each other

at D, indicate the trammel centre. This tool saves much time in the

operation, and it is obvious that its accuracy must be perfect.

W. Roebdck..

Monmouth Railway and Canal Company,
November, 1856.

STEAM AS AN AGENT IN EVERYDAY LIFE.

In the younger days of many of your readers, we used to travel to

school on the top of mail and stage coaches, running over paved or mac-

adamised roads, and in passing farm-houses we have often seen men
busily employed in the barns adjoining, thrashing out corn with flails;

and whilst we changed horses in the small villages and towns, elderly

people were often to be seen spinning flax iu single threads by hand, at

the doors of their cottages.

At the present day, however, strange to say, all these things have dis-

appeared. Instead of the guard's horn, announcing the arrival of the

coach, the boys hurry to the station and listen for the sound of the steam

whistle. As they travel along the railways, at some of the roadside

stations they may hear the near or distant hum of some steam-thrashing

machine, in process of beating out two or three stacks of corn in a day.

The tall ranks of chimneys of our large manufacturing towns denote that

instead of the old dames spinning clothing for themselves and their

families, thousands of people are employed in superintending steam

machinery, which produces clothing for ourselves and a large portion of

the world besides.

This same powerful agent has hitherto produced a great evil. It has

drawn masses of people together without providing them with sufficient

means for cleansing and purifying themselves and their clothing. If pos-

sible, should we not call upon it to remedy the evil which it has itself

engendered? The account of the "Steam Dash Wheel," in your last

number, gives some hopes of this being carried into effect. Corporate

bodies have already admitted the principle by constructing baths and

wash-hoases; therefore, why should they not develop the same by intro-

ducing such further improvements as may from time to time be discovered ?

If steam is not only a motive power, but a deodorising and purifying

sgent, we should hear more about it. It seems quite certain that our

large cities could not now exist without the aid of steam, as the inhabi-

tants could neither be fed, clothed, warmed, nor lighted. A large part of

our army in the Crimea actually did perish for want of six miles of a
ingle railway, and the Russian government, from their anxiety to

struct railways, is quite aware how much they suffered from the same
cause.

Lhcyn Offa, Mold, Nov. \Sli6. C. BuTi-tB Clougu.

RAILWAY TRAIN COMMUNICATION.

The accident on the London and North-Western Railway, from the

dividing of the train from the engine, was manifestly owing to the want
of communication between the guard and engine-driver. In the United

States a cord has been used for this purpose for ten years, and in Belgium
the guard is now provided with a horn. Either of these would have pre-,

vented the accident last week.

C. Butler Clodgh.

Llwyn Offa, November, 1856.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

MEETING OF THE BRITISH ASSOCIATION AT CHELTENHAM, 185G.

We now conclude our notice of the proceedings of the Association, first taking up

Section F.

—

Economic Science and Statistics.

Lord Stanley, President of the Section, pronounced an opening address, in which

he reviewed the objects of statistics. After noticing the wortblessness of most of

the returns obtained by motions in Parliament, after the immediate purpose had
been served, and the great cost to the nation of making these returns, he proposed

the establishment of a statistical department of the Government, which, being

always at work, and aiming at certain definite objects, would produce a mass of

valuable results at no more cost than at present. He mentioned the probability of

the nest meeting of the International Congress for the furtherance of statistical

science being held in London ; and he spoke of the desirableness of our obtaining

a thoroughly organized system for the annual collection and publication of national

facts, assimilated, if possible, to the system of France and Belgium. It must be

borne in mind that the objects to be arrived at are two— one, the adoption of a

method as perfect in itself as possible; the other, an assimilation of that method to

those which prevail elsewhere, so that nations may mutually profit by each other's

experience. As a proof how much such comparing of notes is required, he stated

that the census of Ireland and Scotland was taken in a manner different from that

of England, while no attempt has ever been made to bring the entire British empire,

including India and the colonies, under a single statistical organization. Probably

the most effective combination of working talent would be that obtained by the

appointment of a Commission or Board to preside over the issuing of official publi-

cations, partly composed of scientific men, partly of members of the permanent or

parliamentary administration (the former preferable, as having more leisure), who
would bring in the necessary elements of a knowledge of official customs.

" On the Family Principle in London Banking," by Mr. J. W. Gilbart.

" On the Connection between Slavery in the United States of Arm-rica and the

Cotton Manufacture in the United Kingdcm," by Mr. J. T. Danson.
" On the Progress, Extent, and Value of the Earthenware, Porcelain, and Glass

Manufacture of Glasgow," by Dr. J. Strang. Till within these thirty years, there

was only one pottery, one flint-glass, and one bottle-work in the city of Glasgow.

The trade in all these articles may therefore be said to be but of yesterday, when
it is stated that there are now eight large potteries engaged in the manufacture of

all kinds of china, porcelain, parian, and other ware, four flint-glass manufactories,

and twelve bottle-houses, with a considerable number of manufactories of ornamental

vases, chimney tops, gas retorts, drain and water pipes, fire-bricks, figures and

fountains from fire-clay, and several very extensive works, wholly engaged in the

production of coarse earthenware, sugar moulds, and drips and chimney cans from

the red clay of the district. The following statistical facts prove the rapid rise of

this important industry. During the year 1854, the eight manufactories of porce-

lain and earthenware imported and used 7,805 tons of clay from Dorset, Devon,

and Cornwall, 1,240 tons of Cornish stone, and 2,850 tons of flints, employing in

all 11,895 tons of shipping,—while in these works were consumed about 50,000
tons of coals. The number of persons employed during the same period, consisting

of men, boys, and girls, were 2,000, who, on an average, gained 12s. per week of

wages ; making an aggregate of £62,400 paid to workpeople in the Glasgow pot-

teries during the twelvemonth. The total value of the industry may be fairly

estimated at £120,000, while the quantity exported in 1854 from the Clyde

amounted to 4,931,166 pieces.

" On the Former and Present Plans of disposing of the Waste Lands in the

Australian Colonies," by Mr. W. Newmarch.
" On the Population of Ireland from 1603 to 1856, with notes suggestive of the

Causes for the Periodical Increase or Decrease," by Mr. V. Scully, M.P.
" On the Money Rate of Wages in Glasgow and the West of Scotland," by Dr.

J. Strang. This paper went to prove that wages had been gradually rising in

most of the leading branches of industry established at Glasgow, although at the

same time the hours of labour were fewer.

" On the Credit Mobilier and other recent Credit Institutions in France," by Mr.

W. Newmarch.
" On the Wirril Peninsula ; its Condition and Prospects in connection with

Liverpool and the Manchester District," by Mr. J. T. Danson.

"The Definition of Income in Economic Science, as compared with the existing

Taxes on Income," by Dr. W. N. Hancock.

"On some Statistics beaiing upon the Relations existing between Poverty and
Crime," by Mr. W. M. Tartt.

" On the Statistics of Cheltenham," by Mr. E. Beamish.
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44 On the Tendency of European Races to become Extinct in the United States,"

by Mr. E. Clibborn.
u Suggestions on the People's Education," by the Rev. C. H. Bromby. Many

points were touched upon on this paper, which dwelt upon the necessity of Govern-

ment establishing institutions of secondary education. In France we find ecoks de

dessein and schools of trade; but in England, the workshop of the world, where

there is no law to compel attendance in the primary school, there is no opportunity

of learning the principles of trade in the secondary school. The time has gone by

when England can safely trust to the coal and iron, when steam can chiefly convey

the raw material to countries who are educating their skilled operatives. Another

instrument of secondary education is the establishment of free libraries. One
.subject treated was, the subjects proper for school instruction. Much stress was
laid upon the cultivation of physical science, which was followed by remarks upon

the now popularly advocated subject of "common things."
" On the Diversity of Measures in the Corn Markets of the United Kingdom,"

by the Rev. J. Danson. The author gave as instances, that in London the bushel

of wheat and all other grain is determined by the imperial measure. In Liverpool

a bushel of wheat means 70 lb. ; in Birmingham, G2 lb. ; in Gloucester, 60 lb. ;

and in Newcastle-on-Tyne, b"3 lb. Again, in Birmingham, a bushel of barley

means 49 lb. ; in Gloucester, 50 lb. ; in Leeds, 52£ lb. ; and in Newcastle, 5G lb.

The evils of this want of system were then pointed out, and the plan of establishing

and enforcing a uniform system of measure was advocated.

" A Deduction from the Statistics of Crime for the last Ten Years," by Professor

R. H. Walsh.
" Statistics and Suggestions connected with the Reformation of Juvenile

Offenders," by Mr. T. B. L. Baker.

"On the Position of Reformatory Schools in reference to the State and the

General Principles of their Management, especially as regards Female Refirma-

toiies," by Miss Carpenter.
11 On the Mortality among Officers of the British Army in the East," by Mr. R.

T. Jopling.

" Statistics of the Albanians," by Dr. Latham.
" On the last Census of the Laps of Norway," by M. L. K. Daa of Christiana.

" Illustrations of the Metrical System of Measures, Weights, and Coins," by Mr.

J. Yates. On the continent of Europe the metrical system is in coramou use

among about 50,000,000 of the inhabitants. It is still more generally adopted

for scientific purposes ; and it has entered into the universal language of chemistry.

The subject is brought into still closer connection with the proceedings of the

Statistical Section by a regard to the decisions of other societies which have united

in pursuit of the same object. At the Statistical Congress held in Brussels, 1853,

a desire was expressed and a resolution adopted to the effect that, in the statistical

tables of all countries, weights and measures should be given in all cases in the

terms of the metrical system. At the second Statistical Congress held in Paris

last year, it was unanimously recommended, after full discussion, that in the tabular

returns respecting roads of all kinds, and all other methods of communication, care

should be taken to express distances in metres and kilometres, sums of money in

franca, weights in kilogrammes, and tons of 1,000 kilogrammes, snrfaces in square

metres and kilometres, and volumes in cubic metres. The author produced an

extremely accurate standard metre of brass, and then a set of French standard

weights, which formed part of the Great Exhibition in 1855. The larger weights,

from the kilogramme to the gramme, both inclusive, are of brass. The smaller,

from the half-gramme to the half-milligramme, are of platinum foil. If they were
of aluminium they would be much larger, and consequently might be used with

greater ease and safety. The author was deposed to think that the best form for

very small weights was that of bars. In each of these two mahogany cases pro-

duced to the meeting—viz., that containing the larger brass weights, and that

containing the smaller platinum weights, the largest weight was by itself—viz. the

kilogramme in the one case, and the half-gramme in the other, and then precisely

the same weight in its subdivisions. Moreover, in the weights of the metrical

system, as well as in its coinage, the only figures which occur are 1, 2, 5, and the

cipher. The quantities expressed by 3, 4, 6, 7, 8, 9, are made up by joining the

others. Thus, 3 is not a separate weight or coin, but is formed by putting together

I and 2, and so on in the other cases. The coinage of the system was also illus-

trated. This is perfectly decimal, and is probably international to a greater extent

than any other. It is used in France, Belgium, Switzerland, the kingdom of Sar-

dinia, and the adjoining Italian duchies, including Parma. Switzerland borrows

its gold coin from its neighbours. It uses nickel for certain values—viz., those

nearly equivalent to 2d., Id., and £d. English; for which the other countries use

either silver or copper. The French coins show the effect of the influx of Califor-

nian and Australian gold in producing the gold pieces of 100f., 50f., and 5f.

Besides being expressly and principally adjusted for decimal computation, this

>ystem is remarkable for its great and almost unequalled facilities for binary com-
binations. We have in intermediate succession the pieces of 1 f

.
, 50f., and 25f.

;

then 20f., 1 Of., and oi'., showing in conjunction the whole, the half, aud the quarter.

Then 2f., If., 50c, and 25c, showing in conjunction the whole, the half, the
quarter, and the eighth. Then 20c, 10c. and 5c, showing again in conjunction
che whole, the half, and the quarter.

"Plan for Simplifying and Improving the Measures, Weights, and Money of
this Country, without materially altering the present Standards," by Major-Gen.
Sir C. W. Pasley.

11 On the Advantage to Statistical Science of a Uniform Decimal System of
Measures, Weights, and Coins, throughout the World," by Mr. S. Brown.

44 On the Territorial Distribution of the Population, for purposes of Social and
Sanitary Economy," by Mr. H. W. Rumsey.

44 On the Present Export of Silver to the East," by Mr. R. II. Walsh.

44 Aphoristic Notes on Sanitary Statistics of Workhouses and Charitable Insti-

tutions," by Dr. M. Roth.

Section G.—Mechanical Science.

11 On Mercantile Steam Transport Economy," by Mr. C. Atherton.
44 A Report on the Measurements of Ships for Tonnage," by Mr. A. Henderson.
44 On the Inundation of Rivers," by Mr. II. Hennessey.
" On the Friction and Resistance of Screw Propellers when driven at high rates

of Velocity, and when immersed at different depths below the surface of the water,"

by Mr. G. Rennie.
44 On a New Railway Break, invented by M. Sisco of Paris," by Dr. Greene.
44 Report on the Measurement of Water by Weir Board.-;," by Mr. J. Thomson.
44 On the Development of Heat by the Agitation of Fluids," by Mr. G. Rennie.
41 On the Manufacture of Iron and Steel without Fuel," by Mr. W. Bessemer.

A report of this paper has already appeared in our pages.
44 Explorations through the Valley of the Atrato to the Pacific, in search of a

route for a Ship Canal," by Mr. F. M. Kelley of New York. Mr. Kelley has been
at the expense of sending several expeditions to survey the isthmus which connects

the two Americas, with the view of ascertaining the best points for making a ship

canal to connect the two oceaus. From a study of the results thus obtained, he
concludes—First, That the oceaus can be united through the rivers Atrato aud
Truando by a canal, without a lock or any other impediment. Second, That
while the distance between the oceans by this route is only 131 miles, half that
distance is provided by nature with a passage for the largest ships. Third, The
remaining distance requires the removal of bars, excavations, and cuttings, pre-

senting no unusual difficulties. Fourth, Harbours requiring but little improvement
to render them excellent exits at the termini.

44 Report on the Condition of Life-boats and Fishing-boats, and the means of

establishing them round the coast," by Mr. A. Henderson.
" On the Application of Corrugated Metal to Ships' Boats and other floating

bodies," by Major V. Eyre.
44 On Improved Mechanical Means for the Extraction of Oil, and the economical

Manufacture of Manures from Fish and Fishy matter," by Mr. W. Smith.
44 On a New Plan for a Ship Communicator," by Dr. Sibbald.
11 On the Manufacture of the large Wrought-iron Gun made at the Mersey Iron-

works, Liverpool, and on other large masses of Wrought-iron," by Mr. W. Clay.

The first consideration necessary for the manufacture of wrought-iron was to

decide the description of iron of which the gun was to be made, and he selected

for his experiment a strong clear iron, puddled from the strongest pigs he could

obtain, taking care that the iron should be worked as little as possible before it

came to be put into the gun. A core was first prepared the full length of the gun,

and of a certain diameter. This core was intended to be bored out. A series of

bars were then packed round the core, and again heated and forged to the proper

shape; another series of bars was packed then, and heated and worked perfectly

round ; still another and larger series of bars was required, placed longitudinally,

aud even these were far from the size required. The forging, although larger than

any ever previously made, required to be augmented in its diameter at the breach

by twelve inches, which was accomplished by two layers of iron placed in such a
manner as to resemble hoops. This being all welded round, the forcing of the

gun was accomplished. The boring was effected in an ordinary powerful lathe,

the first bore being eleven inches in diameter, consisting of a drill of seven inches,

and a face-cutter of two inches. The second cut three-quarters of an inch on each

side, making the bore twelve and a half inches; and the third, or finishing cut,

of a quarter of an inch, completed the bore. He remarked that the boring was
not a work of very great expense or labour ; on the contrary, the process went on

so rapidly that he was unable to prepare the fresh boring heads fast enough. The
trunnion hoops were made in separate rings, and were shrunk upon the body of

the metal. A report of the trials of the gun was given ; and the author then

stated the result of his experiments with regard to the crystallization of large

masses of iron by long-continued heating, and maintained that, however iron may
be crystallized by exposure to heat, or carelessly burnt, which was the same thing,

its fibre mi^ht be restored by working either under the hammer or in the rolls. He
was also of opinion, that another reason why large forgings fail, was the uneven

contraction of the heated iron.

11 Report of the Patent Laws Committee of the British Association," by the Earl

of Harrowby. The substance of this report has been previously printed in this

Journal.
14 On the Patent Laws," by Mr. W. A. Mackie.

INSTITUTION OF CIVIL ENGINEERS.

The Council have this year awarded the following premiums for papers read

during the Session 1855-56:

—

1. A Telford Medal, and a Council Premium of Books, suitably bound and in-

scribed, to John Murray, M. Inst. C. E., for his paper 44 Ou the Progressive Con-
struction of the Sunderland Docks."

2. A Telford Medal, to John Mortimer Heppel, M. Inst. C. E., for his paper
44 On the relative proportions of the top, bottom, and middle webs of Iron Girders

and Tubes."

3. A Telford Medal, to Henry Robinson, Assoc. Inst. C. E., for his paper l4 On
the past and present condition of the River Thames."

4. A Telford Medal, to Charles Robert Drysdale, As-oc. Inst. C. E., for his

paper 4t On Steep Gradients of Railways, and the Locomotives employed."
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5. A Telford Medal, to Frederick M. Kslley (New York, U.S., America), for

Ms paper " On the Junction of the Atlantic and Pacific Oceans, and the practica-

bility o£ a Ship Canal, without Locks, by the Valley of the Atrato."

6. A Council Premium of Books, suitably bound and inscribed, to George

Herbert, for his paper " On the construction of Buoys, Beacons, and other sta-

tionary floating bodies."

7. A Council Premium of Books, suitably bound and inscribed, to Evan Hop-
kins, for his paper ' ; On the Vertical Structure of Primary Rucks, and the general

character of their Gold-bearing Varieties."

8. A Council Premium of Books, suitably boiwid and inscribed, to "William

Heinke. for his paper " On Improvements in Diving-Dresses, and other apparatus

for working under water."

9. A Council Premium of Book?, suitably bound and inscribed, to John Baillie,

Vienna, for his paper " On the application of Volute Springs to the Safety Valves

of locomotive and other boilers."

10. A Council Premium of Books, suitably bound and inscribed, to William

Kemble Hail, U.S., America, for his paper " On the Causes of the Explosions of

Steam Boilers."

Session 1S5G-57.

The Council invite communications on the following, as well as other subjects,

foi premiums:

—

1. On the principles upon which the works, for the improvement of river navi-

gation should be conducted, and the effects of the works upon the drainage and

irrigation of the district, including accounts of the systems of moveable dams—barrages mobiles—in rivers on the Continent.

2. The inundations of the Rhone and the Saone in the year 1856, the causes to

which they may be attributed, and the means for averting their recurrence.

3. On reclaiming land from seas and estuaries.

4. The main natural and artificial drains of the country, the extent to which

they have been effected by the increasing amount of agricultural land drainage,

and the general influence upon the maiu river outfalls.

5. The selection of sites for the construction of docks on the course of tidal

streams, with reference to communication with railways and with inland navigation.

6. The application of wrought-iron to the construction of dock-gates and caissons.

7. The selection of sites for, and the principles of, the construction of break-

waters and of harbours of refuge, and of piers, moles—whether solid or on arches

—

sea-walls, and shore defences, illustrated by examples of known constructions.

8. The-history ard practical results of timber and iron piling, for foundations or

other purposes, and for wharf and dock walls, with notices of mechanical modes of

driving, and of other modes of inserting the piles.

9. Accounts of the failure of large structures, consisting of one or more arches,

with the presumed or ascertained causes.

10. The laws of the strength of cast and wrought iron, under the various con-

ditions of tensile, compressive, transverse, torsional, impulsive, and other strains;

with examples illustrative of the coefficients employed by eminent practical autho-

rities in the construction of works.

11. The forms and dimensions of journals of machine shafts, axles, &c, with

the best composition for the linings of bearings, and the most approved methods of

lubricating.

12. The construction and use of wrought-iron girders and joists, with archer,

iron plates, concrete, or other incombustible substances, for buildings.

13. The construction of suspension-bridges with rigid platforms, their adapta-

tion to railways, and the modes of anchoring the stay chains.

14. The comparative advantages of iron and wood, or of both materials com-

bined, for the construction of steam vessels, with drawings and descriptions; the

methods for preventing corrosion, and details of the arrangements for the com-

passes, and for their adjustment in iron ships.

15. The substitution of machinery for manual labour, for raising, lowering, and

reefing the sails, weighing the anchor, &c, on board ship.

16. An examination of the circumstances which appear to limit the maintenance

of higher speeds than are now attained by steam-ships in deep-sea navigation, and

an inquiry into the causes which have hitherto prevented the asserted high speeds

of steam navigation on the American rivers, from being arrived at in England.

17. The results of the use of tubular boilers, and of steam at an increased

pressure, for marine and other engines, noticing particularly the difference in weight

and speed, in proportion to the horse power and the tonnage, with details of the

most successful means for avoiding smoke in furnaces of all descriptions.

18. The best methods of reducing the temperature of the engine and boiler

room of steam vessels, and of preventing the danger arising from the overheating

of the base of the funnel.

19. The relative efficiency of the screw-propeller and paddle-wheels, when ap-

plied to vessels of identical form, tonnage, and steam power, independent of the

u-e of sails.

20. The arrangement and distribution of the workshops at the principal repair-

ing station of a railway, for the repairs and maintenance of the locomotives, pas-

senger and other carriages, &c, derived from existing examples.

21. The comparative merits of the various sy.sterns of locomotive engines, having

reference to the speed, the load conveyed, the economy of working, aud the fuel

employed, whether coke, bituminous coal, or anthracite,

22. The use of steam expansively in locomotive engines, and the different sys-

tems of gearing employed.

23. The principles of construction, the framing, the boiler, the distribution of

weight, and the conditions of stability of locomotive engines.

24. Improvements in the manufacture of iron for rails and wheel tyres, having

special reference to the increased capability of resisting lamination and abrasion:

and accounts of the machinery required for rolling heavy rails, shafts, and bars of

iron of large sectional area.

25. On the cost of maintenance of the permanent way, noticing the principal

systems in use, whether with wood or iron sleepers, and the depreciation of the

rolling stock of railways.

26. Improvements in the construction of railway carriages and waggons, with a

view to the reduction of the gross weight of passenger trains; also of railway

wheels, axles, bearings, axle-boxes, and breaks, treating particularly their ascer-

tained duration and their relative friction.

27. The forms of bearing, traction, and buffer springs of railway carriages and

waggons.

28. Description of the peculiarities of construction and the cost of the lines of

railway in India, in Egypt, in Australia, iu Canada, and across the Isthmus of

Panama.
29. On public works in India.

30. The results of a series of observations on the flow of water from the ground

in any large districts, with accurately-recorded rain-gauge re£istries in the same
locality, for a period of not less than twelve months.

31. On the construction of catch-water reservoirs in mountain districts, for the

supply of towns, or for manufacturing purposes.

32. Accounts of existing water-works, showing the methods of supply, the dis-

tribution throughout the streets of towns, and the general practical results.

33. The comparative duty performed by the various descriptions of steam-

engines for raising water for the supply of towns, or for the drainage of mines;

noticing, in the latter cases, the depth and length of the underground workings,

the height of the surface above the sea, the geological formation, the contiguity of

streams, &c
34. The results of the use of bucket and rotary pumps, for lifting large quanti-

ties of water to a limited height—as at the Haerlem Mere, or at Whittlesea Mere
—with descriptions of the machinery employed.

35. The drainage and sewerage of large towns, exemplified by accounts of the

systems at present pursued, with regard to the level and position of the outfall ; the

form, dimensions, and material of the sewers ; the prevention of emanations from

them; the arrangements for connecting the house drains with the public sewers;

the disposal of the sewage, whether in a liquid form, as irrigation, or in a solid

form after deodorization.

36. The precautions adopted for guarding against accidents by fire-damp in

mines.

37. Mechanical methods of boring and of sinking large shafts, of introducing

the tubing and impervious lining, and of traversing running sand, and other diffi-

cult strata.

38. The results of contrivances for facilitating the driving of tunnels or drifts

in rock.

39. Descriptions of the various kinds of machinery in use in the principal ship-

ping ports for the shipment of coal, noticing particularly these in which the

greatest expedition is combined with the least amount of breakage of the coal ; and

also accounts of the means of unshipping and measuring or weighing the coal on

its arrival in port.

40. Descriptions of the ovens, and of the best processes used in Great Britain

and on the Continent, in the manufacture of coke for railway and other purposes,

with the comparative values of the products.

41. Improvements in the system of lighting by gas; the results of the use of

clay retorts, of large ovens, for producing a letter quality of coke; of exhausters,

condensers, and modes of purifying, and the precautions for the economical distri-

bution of gas.

42. The most effective arrangement and form of centrifugal and reciprocating

blowing apparatus.

43. The chemical analysis, and the application to economic purposes, of the

gases generated in iron blast furnaces.

44. Descriptions of modifications of the present systems of smelting iron ores,

of improvements in the conversion of cast-iron into the malleable state, and of the

manufacture of iron generally, comprising the distribution and management of iron-

works.

45. An investigation of the causes of " red" and of " cold-shortness" in mal-
leable iron, and other chemical characteristics which affect the physical properties

of cast or of wrought iron.

46. An investigation of the changes stated to be produced iu large masses of

wrought-iron by repeated heating and hammering.

47. The production of large masses of cast-steel, with a description of the

improved processes for converting cast-iron into cast-steel, and the modes of treat-

ment to insure soundness.

48. Improvements in the methods of shearing and punching sheet-iron and
boiler-plates.

49. The process of manufacture and mode of treatment of aluminium.

50. Mechanical improvements in ordnance and projectiles.

51. Description of cast or wrought iron cranes, scaffolding and machinery,

employed in large works, in stone quarries, hoists, or lifts on quays, in warehouses,

&c, especially where either steam or water is used as a motive power.

52. Improved processes and machinery for sawing, working, and carving timber

or stone.

53. On the improvements which may be effected in the buildings, machinery,

and apparatus for producing sugar from the cane in the pi mtations and sugar-

works of the British colonies, and the comparison with beet-root, with regard to

quantity, quality, and economv of manufacture.
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54. Accounts of the improved systems of storing, cleansing, and drying corn,

and of producing flour.

55. Description of the machinery adapted for the preparation of Indian cotton.

50. Improvements in flax machinery, and in the processes fur preparing the flux

for manipulation.

57. The uses of vulcanized caoutchouc in machines, the means of increasing its

durability, and the modes of causing its adhesion to metal.

53. Notice of the principal self-acting tools employed in the manufacture of

engines and machines, and the effect of their introduction.

59. The construction of lighthouses ; their machinery and lighting apparatus;

with notices of the methods in use for distinguishing the different lights.

GO. The construction of clocks, to be moved simultaneously by the agency of

galvanic electricity.

61. The history of the submarine telegraph, with accounts of the mode of form-

ing the cable, the system of laying it down, and of working it over great lengths.

62. Memoirs and accounts of the wurks and inventions of any of the following

engineers:—Sir Hugh Middleton, Arthur Woolf, Jonathan Horublower, Richard

Trevithick, William Murdoch {o( Soho), Alexander Nimmo, and John Rennie.

Original papers, reports, or designs of these or other eminent individuals, are

particularly valuable for the library of the Institution.

The communications must be forwarded on or before the 30th of January, 1857,
to the hou^e of the Institution, 25 Great George-street, Westminster, where copies

uf this paper, and any further information, may be obtained.

November 11.

The session was commenced by the reading of a paper by Mr. D. K. Clark, "On
the Improvement of Railway Locomotive Stock," which had been read in abstract

at the last meeting in May before the recess, and had been subsequently printed

and circulated amongst the members.

November 18.

Adjourned discussion upon Mr. D. K. Clark's paper "On the Improvement of

Railway Locomotive Stock.*'

INSTITUTION OF MECHANICAL ENGINEERS.

July 30.

"On the Application of Steam Power to Agricultural Purposes," by Mi. William
Waller uf Lincoln.

"On a Double Traversing Drilling and Grooving Machine," by Mr. Thomas
Forsyth, Manchester.

"On bd Improved Water Meter," by Mr. C. W. Siemens, London,

SOCIETY OF ARTS.

Lisr of Subjects for Pkkmiums for 185G-57.

—

(Concluded from
last Month.)

Classes I. to IV Raw Materials.

51. Cheap substitute for pitch, tar, &c, equally impeivious to air and moisture,

but non-'mfiammable.

52 Best collection of tanning substances, distinguishing those at present used

from those generally unknown to commerce.

63. Account of the materials and methods at present employed in prepaiing

and uressing skins ; the colours and treatments to which they are submitted in

dyeing, and the machinery aud processes used in embossing or producing ema-
il.eutul surfaces in leather.

54. Accuunt of the sources of supply of furs, and of the methods of preparing,

dressing, and dyeing them for the market.

55. DUcovery and development of any new and economical source of supply of

h;tir of a fine quality, suitable for manufacture.

5G. Best substitute for horsehair, for stuffing cushions, mattre-ses, &c.

57- Account of the best methods of growing and preparing flax, with a com-
parison of natural and artificial modes of steeping.

58. Account of the methods at present employed fur the extraction of oil from
seeds, and the useful application of the cake, or marc, as food, manure, &c.

59. Account of the sources of supply, and prucisses of manufactuie, of the

various lubricants employed in working machinery and rolling stock.

60. Account of the spices of commerce, with suggestions in reference to new
sources of supply.

01. Account of the drugs of commerce, with suggestions in reference to new
sources of supply.

62. Importation from Australia, New South Wales, Van Diemen's Land, or

Cape Colony, of not less than fifty pounds of dried or preserved fruits, uf good
marketable quality.

63. Account of the various grain and pulse crops grown in India, classifying

them under their several lucal and botanical names, aud specifying their culture,

yield, uses, and prices.

64. Account of those palms and similar trees which yield meal, saccharine and
other juices, fibres, edible fruits, &e., with a statement of the cost and commercial
value of their products

05. Best collection of farinaceous substances imported from the colonies, such
as meal, biscuits, cassava cakes, &c., obtained from roots, seeds, or truits.

(iG. Importation of tropical fruits, such as the pine, hanana, man^o, &c, pre-
served in the form of marmalade, jam, jelly, or in combination with farinaceous

substances, biscuits, &c.

67. Account of the pressed, dried, and otiier preparations of fish, forming article-*

uf commerce in the Eastern seas, including the tripang, or bechede-mer, balachoug,

tamarind fish, sharks' fins, fish maws, dried shrimps, &c.

68. Account of any useful purposes to which the eggs and feathers of sea-fowl,

and the scales of fish may be applied.

69. Best essay on the theory and practice of fermentation, particularly as

applied to the art of brewing, so as to modify, or altogether dispense with, the

intermediate process of malting.

70. Substitute for, or preparation of,yeast, or ferment for raising bread aud

other purposes, which may be preserved for use, better than any hitherto gem-rally

known,

71. Account of the processes employed in the manufacture of starch, the somccs

from whence it is obtained, and the purposes to which it is applied.

72. Largest and best sample of starch, produced from a non-edible substance,

cheaper than any at present in use, and obtainable in large quantities.

73. Impruvements in the processes for preserving animal food, with an account

of the methods at present employed.

74. Best and most economical means of applying carbonic acid gas to the pre-

servation of meat.

75. Discovery and production of any new substance which can be successfully

used as a substitute for gutta-percha.

76. Account of the best transparent colours, and the mode of applying them to

paint marble statues.

Communications on these subjects must be sent to the Society's House, on or

before the end of March, 1857.

Classes XI. to XXIX.

—

Manufactures.

Textile Fabrics and Materials.

166. Production of a lustrous wool, to be used in lieu of silk, in the manufac-

ture of fringes, carriage-laces, &c.

167. Best specimens of woollen velvets and velveteens, of a moderate price, not

liable to fade or become rusty, and especially suitable fur furniture and the interior

of carriages.

168. Account of an improved method of transferring the pattern from the ori-

ginal design to the Jacquard loom.

169. Economical means of producing figured patterns in the loom by means of

electricity.

170. Means of producing, by the electrotype process, a gilded pattern, or portion

of a pattern, on textile fabrics, or of gilding the fibre previous to weaving.

171. Successful application of some new means (as electricity or photography,

for instance) for producing ornamental coloured designs in woven fabrics, which

shall be cheaper and easier of application than those at present employed.

172. Account of the methods at present practised in France and Kussia for

dyeing and dressing morocco leather.

173. Efficient means of removing the fatty matters from skins, so as to render

tbem capable of receiving mordants by the ordinary printing process.

17-4. Negative photographic paper uniform in texture, suitable fur waxing, and

of better quality than any at present in use.

175. Best series of tinted writing and packing papers coloured in the pulp, made
from materials not suited for the manufacture of white paper.

176. Best method of colouring paper in the pulp with indigo, and with greens

of various hues, the culours not to be liable to be affected by gases.

177. Improvements in the manufacture of transparent papers.

178. Best method of glazing paper in the web.

179. Method of more thoroughly sizing machine-made papers with animal size.

180. Account of the processes at present used in the re-conversion of woollen

rags, with specimeus illustrative of the manufactures in which they are employed.

181. Account of the methods and materials used in the manufacture of water-

proof goods.

182. Account of the machinery and processes used in cutting, working, and

embossing veneers, in imitation of carved work.

Metallic, Vitreous, and Cehamic Manufactures.

183. Best essay on ancient goldsmiths
1

work.

184. Best specimen of ornamental enamel on metal.

185. Best specimen of the figure, worked either in repousse or by chasing in

silver, out of the solid plate.

186. Account of any new and improved processes for economically producing

reflecting surfaces applicable to lighthouses, or for general purposes.

187- Best specimens of cisterns suitable for household or other purposes, made

of glass in one piece.

188. Cheap quality of gbiss, applicable for drains, water-pipes, sinks, shelves for

larders, dairies, &c., in which coarseness and want of transparency are not regarded.

189. New kind of thick glass suitable for fixing in floors to light lower rooms,

vaults, &c, which by the arrangement of its two surfaces will give the greatest

amount of light.

190. Be^t specimens of glass for chemical use, capable of resisting a high

degree of heat without softening, and not liable to break from changes of tem-

perature.

191. Account of the processes employed in chromatic painting on glass, por-

celain, clay, lava, and materials susceptible of vitrification, or capable of receiving

an enamelled surface.

Ib2. Chemical means of engraving on glass and crystals, avoiding the injurious

effects of fluoric acid, and producing finely-detailed designs.
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193. Some chemical or mechanical process for rising or engraving the collodion

photographic image on its plate of glass, so that it may be employed ornamentally

in windows, &c, or as a matrix for obtaining impressions on paper.

194. Xew process for transferring to porcelain, photographic images which

may be permanently fixed by being burnt in, and enamelled on the surface.

195. Any important improvement in the construction of kilns for firing or

baking parian, china, and earthenware, by which smoke is consumed or fuel econo-

mised.

196. Essay on the manufacture of earthenware pipes, and stoneware in general,

with an account of the improvements introduced in the construction of the kilns

used in burning such wares, by which the emission of black smoke has been pre-

vented.

19". Account of the various artificial stones and terra-cottas introduced and

employed for purposes of construction, stating their properties, advantages, and

imperfections, and their relative cost as manufactured, both inclusive and exclusive

of loss by breakage in the kiln.

198. Essay on the various concretes, cements, hydraulic mortars, and lutings

for pipes, tanks, &c

Miscellaneous Manufactures.

199. Essay on architectural and decorative ornaments; the materials employed,

their mode of manufacture, and the comparative cost of production.

200. Composition for feeding-rollers for printing paper hangings by cylinder

machinery, similar in consistency and texture to the gelatine rollers used in letter-

press printing, but adapted for working in water-colours.

201. Best form of kiln for the manufacture of draining tiles, hollow bricks,

roof tiles, paving tiles, or common bricks; which kiln shall be the cheapest and
simplest to construct, with the least quantity of materials for transport, shall

consume the smallest quantity, and effect the most perfect combustion, of fuel,

with or without means of drying in the kiln itself, or in a shed attached to it; to

be verified by trial works, and the cheapest production of perfect goods.

202. Account of the methods of distilling coal or bituminous substances, and
utilizing the residuum.

203. Best means of preventing salt efflorescences on walls.

204. Improvements and extensions of the processes known as u nature printing,"

to be accompanied by specimens.

205. Elastic material for tubing suited to the conveyance of gas, and not liable

to be affected by alterations in temperature, or to be acted upon by the g:is itself.

206. Ready means of extracting grease stains from the finished surfaces of

leather goods of a light colonr.

207. Essay on the arterial drainage of land, considered with reference to the
geological strata of the districts to be drained, with suggestions for such improve-
ments in the main and subordinate outfalls of the country as are rendered desirable

by the more rapid accumulation of surface water, caused by the increase of under-
draining.

208- Best method of economically deodorizing sewage and other waters, and of

precipitating or otherwise extracting the matters held by them in solution or sus-

pension.

209. Best method of separating (and preserving) ammonia and its compounds
from sewage waters and refuse matters, for asricultnral purposes.

210. Best method of converting precipitated or extracted sewage matter into a
dry or available state, for agricultural purposes.

211. Best method of enriching the solid matters obtained from sewage waters,

either by mixing the same with other salts, or manures in which the sewage matter
is deficient, so as to adapt it to various agricultural crops ; or, by facilitating its

decomposition, to render any latent fertilizing ingredients it may contain, more
readily fit for the food of plants.

212. Essay on the management and maintenance of public roads, with special

reference to their altered position since the introduction of railways.

213. Account of the rise and progress of any one of the principal shipping ports

of the United Kingdom, and the influence of railways and steam transport upon
its commerce.

214. Best treatise on the commercial products of the islands of the Eastern
Archipelago, and their facilities and openings for trade.

215. Account of the linen trade of the United Kingdom.
216- Easay on the various branches of industry which are known to be unhealthv,

pointing out the causes of their injurious effects, with suggestions for prevention or

relief. Communications to be sent in not latter than the 31st of March.

the blind-roller turns), capable of being attached or detached at pleasure by means

of thumb screws. In order to exolain the invention, we give tLiree illustrative

figures. Fig. 1 repre-

ss 7_ A.

MONTHLY NOTES.

Tall' 3 TELESCOPIC Blind-Rollers.—A very ingenious construction of
- Minds, which, for its capability of adaptation, its simplicity, and its cheap-
ly be termed a blind-roller for the million, has been lately invented ofid

patented by Mr. Joseph Tall, of No. 1 Webber Street, Blackfriars Road, London.
This roller is of such a construction, that it may be readily and conveniently fitted

and adjusted to any ordinary-sized window, and the invention consists in supplying
or giving to the roller a telescopic action or movement, by which it mav be ex-
tended or contracted, within certain limit?, to any required width. Another part
of the invention relates to an improved bracket or fixing, for securing blind -rollers

to the framework or headings of window frames, in place of the common bracket,

Snd consists of small cramp-irons (with suitable bearings, in which the journals of

# B
K.

sents a longitudinal

section of the roller

;

fig. 2 is a plan of the

same; fig. 3 is a trans-

verse section ; and tig.

4 is an ismnetrieal -

perspective view of a

moveable bracket for

carrying the roller.

The blind-roller con-

sists of two pieces

of thin metal tubing, a, a'. Inside the shorter piece, a, is fixed the wooden core.

b, which slides inside the longer length of tube, a', by which means the roller may
be regulated or adjusted in length to suit any ordinary width of window. The
core, b, has a straight longitudinal groove on one side to receive the thin wooden

rod, c, which is sewed into one end of the blind, a portion ot which is shown at d.

A longitudinal slit or opening, E, is left in the tubing, corresponding in position to

the groove in the cove, and it is along this slit that the width of the blind is made
to pass when being attached to the roller. In order that the longitudinal groove of

the core, b, may always correspond to, or lie immediately below the slit, E, in the

tubing, a second straight longitudinal groove is made in the core, into

which a small tongue-piece, f, part of the longer tube, a', is made to

project, thereby serving as a stop to prevent the core from being turned

round in the tube, and also to insure that it shall always be introduced

into the tube in its proper position. A short length of core, o, is

secured into the end of the longer tube, and this short core is grooved

on one side, corresponding to the slit, e, such groove also forming a

continuation of the first-mentioned groove in the longer core, B. The flange, h, and

pullev, I, of the roller, may be made either of wood, metal, or other suitable mate-

rial, and may be glued, or otherwise secured, on to the ends of the roller, k, k,

are pins which pass into the wooden cores, b and g, and form the journals on which

the roller turns. Preparatory to attaching a blind to this roller, the rod c must

be attached to one end of the blind

(and this any girl can do with a *"£ 4.

needle and thread in a few minutes),

and it is then introduced into the

groove in the core, the blind itst/lf

being guided along the slit in the

tube. The other end of the rod is

then introduced into the tube, and

the blind passed along the slit formed

therein, until the end of the rod

enters the groove of the short core,

G. The tubes with their cores are

then pushed together or closed up,

until the length of the roller is

suited to the width of the blind, the

blind itself having previously been

adjusted to the width of the win-

dow. The pulley may be used with

an endless cord in the ordinary way,

to draw up or let down the blind

;

or a recoil spring may be employed,

in which case the pulley becomes unnecessary. In fig. 4, A is the body of the

bracket, which is made with an upper and lower projecting arm, or stop, B and C,

and is formed with a claw, d, and lug, e, through the latter end of which works

the thumb-screw, f, for the purpose of securing or attaching the bracket to the

beading of the window, g- is the slot in which works one of the pivots or jour-

nals of the roller, such journals having heads formed upon them as shown at

K, K, in figs. 1 and 2, so that when the roller has once been arranged on its

brackets, it cannot, by any chance, alter in length, until it is removed from

them. When the bracket is being fixed, the end of the upper arm, b, is placed

against the under side of the top beading of the window-frame. That arm must,

of course, be made sufficiently long to admit of the roller working perfectly clear

of the beading above it. As both brackets are made of the same size and shape,

with the exception of being made for right and left hand sides respectively, it fol-

lows that, provided the top of the window-frame be horizontal, the roller will

always be placed perfectly horizontal likewise. The lower arm of the bracket acts

as a stop to prevent the sash of the window, when being thrown up, from striking

the roller. Various modifications of moveable brackets on the same principle will

suggest themselves, and they may be made very cheaply of galvanized or tinned

iron, or more showily of brass. It will be seen that this roller has considerable

advantages over the common form, with hardly any increase of price, Mr. Tall

being now engaged in its manufacture at a very low figure. One advantage is,

that the roller can he easily moved from house to house, and is without trouble

adaptable to any width of window. Furniture dealers, blind makers, and uphol-

sterers, will for this reason keep the article in stock, ready for immediate use ; and
no mechanic will be needed to fit the same, for any servant-girl can arrange it as

well as a first-rate carpenter.

Industrial Pursuits in Madeira.—The utter prostration of the vineculture

in Madeira, which has for some years blighted the prospects of that charming island,

now appears to have given way to a better state of things. Symptoms of improve-
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ment are generally visible in the vines, and great expectations have been raided,

that this soundness will increase and enable the inhabitants to keep up a supply of

their wine. Lite all similar mischances, however, the grape failure has had the

effect of turning the native industry into other profitable channels. The sugar

cane has to a considerable extent supplied the place of the vine, and the product

has so far proved very satisfactory. Attention has also been recently paid to the cul-

tivation of corn, and the production of cochineal, whilst the poorer classes have

actually begun to grow vegetables, especially potatoes. Surely the natives will

thus learn the wisdom of increased self-reliance.

Kennldy's Cylinder and Piston Watek-Meter.—This water-meter,

which is now made in large quantities at the works established in Kilmarnock for

the purpose, appears to have fairly established itself in the good opinion of those

who are qualified to judge of such matters. The authorities of Halifax, who were

amongst the first to subject it to the test of actual work some time back, instructed

their engineer to compare the performances of what may be called the three fore-

most rival meters—Taylor's, Siemens', and Kennedy's— so as to enable them to

come to some decision on the question of selection for the use of the town. We
now give the report of the trials, which fully explains the practical performances of

the several arrangements:—
" Before detailing the mode of testing, and the results obtained, I think it desir-

able to explain that the patents of Taylor and Siemens are for what are termed

"inferential" meters, whereas Kennedy's patent is for a " positive" meter. The

former do not actually measure the quantity of water passed through them, but

profess to indicate it on the dial. The latter professes not only to indicate, but

actually to measure all that passes. The interior of Taylor's meter is a gutta-percha

wheel, Siemens' is a Barker's mill, and Kennedy's a cylinder and piston. The tests

I adopted were—1st, as to accuracy of measurement; 2d, relative quantity de-

livered ; 3d, relative loss of pressure sustained by the passage of water through

the meter. I used in each case a new meter, with a 1-inch iidet and outlet from

a 2-inch main ; but on the first trial series, not having any 1-inch stop-cocks, the

meters were connected with a |-inch pipe, and were supplied by, and made to

deliver through, J-inch cocks. The pressure upon the pipe was equal to a head of

water about 180 feet high. The first test, as to accuracy of measurement, was

made by filling from the delivery cock a standard gallon measure one hundred

times. At starting, Taylor's meter registered 16 above zero, Siemens' stood at zero,

and Kennedy's was 10 below zero. At the conclusion of the first trial the register

was as follows:—
Taylor, 138 gallons.

Siemens, 105 gallons.

Kennedy, 91 gallons.

Taylor giving 22 per cent, too much, S.emens 5 per cent., and Kennedy 1 per

cent. On the second trial after the same manner the result was :

—

Previous register

Taylor, 2G0 138 122, or 22 per cent. full.

Siemens 204 105 99, or 1 per cent, too little.

Kennedy, 191 91 100, the exact measurement.

On a third trial, to determine the cause of the variation in Siemens' meter, the

register when taken was for,

—

Previously.

Taylor, 3SG 200 126, or 26 per cent, too much.

Siemens, 304 204 100, the exact measurement.

Kennedy, 291 191 100, also the exact measurement.

The second test with the same meters was as to the relative quantity of water

delivered through meters of the same size, and was made in the following manner:
— Inlet and outlet pipes 1 inch in diameter were connected from the 2-inch main

before mentioned to each meter, and supplied through a 2-inch sluice cock. The

water was allowed to run through them for exactly 1 5 minutes, when the register

was,

—

Register at stflrting

Taylor, 12C4 687 577.

Siemens 1112 600 512.

Kennedy, 1610 575 1035.

After this trial had commenced, I perceived that the Taylor and Kennedy

meters were connected at right angles with the 2-inch main, whereas Siemens' meter

was connected in a line with it, and therefore without any angle. Conceiving that

this would operate in favour of Siemens' meter, and to the prejudice of the others,

I made the necessary alteration; and on a second trial the result was for,

—

Previously.

Taylor, 1S38 1264 574.

Siemens 162S 1112 5 1 6.

Kennedy, 2655 1610 1045.

Tlius proving that Siemens' meter delivered only 49 per cent., and Taylor's

(although 20 to 30 per cent, fast) only 55 per cent., as much as Kennedy's. The
third test was to ascertain the relative loss of pressure sustained by the passage of

water through the meters. To do this, 1 placed a quarter-inch nib upon each

outlet, and played with vertical jets against a measured surface.

Taylor's meter delivered 35 feet high.

Siemens' „ ,, 40 „
Kennedy's ,, ,, 45 „

I I then disconnected the meters, and played through the quarter-inch nih as before

j

against the same surface, when the three jets delivered as nearly as possible

(neither more nor less) to the same height as through Kennedy's meter. The
result of the tests I adopted (and they are as severe as it is possible to use) were
decidedly in favour of Mr. Kennedy's meter. It registers with almost perfect
accuracy ; delivers twice as much water, size for size, as either of the others ; and
occasions no perceptible diminution of pressure in the supply. The price also is

really less pro rata than that asked for either Taylor's or Siemen's: Taylor's being
£5 per inch, Siemens' a little more, and Kennedy's about 8 guineas. The capacity
for supply, however, ought to regulate the price, not the diameters of the inlet and
outlet pipes, which is only a nominal, and therefore a fictitious distinction. It

appears to me, upon a careful examination of Mr. Kennedy's meter, that there is

no reasonable probability of it becoming deranged ; and if it were to do so, the
fact would be soon discovered, seeing that the supply would be immediately cut off.

No water can pass through it without being registered. The same cannot be said
for either of the others."

Stationary Steam Engines in American Cotton Mills.—In the city

of Newburyport, Massachusetts, there are five cotton mills, usually considered to

have been managed hitherto in a very superior manner. These mills are by no
means old ; but their owners have seen enough of recent improvements to cause
them to decide upon throwing aside their original engines in favour of others of
the latest pattern. This change has effected an extraordinary amount of economy
in fuel. For instance, the Globe Steam Mill, of 14,200 spindles, making 68,000
yards, or 20,000 pounds per week of jeans and flannels, previously burned 5| tons

of coal per day; now the amount burned is only 4^ tons, although the quantity of
work done has been increased 15 per cent. Each pound of coal produces an eff ct

40 per cent, greater than by the former and usual arrangement. This gain,

although exceeded by that in either of the other mills to be named, is too great to

be attributed to any slight or accidental cause. It would be extremely difficult to

analyse the results, and assign to each feature its proper influence; but what we
deem the chief peculiarity is the " regulating by the cut-off.*' The new engines

substituted in all the cases referred to were designed and executed by Messrs.

Corliss & Nightingale of Providence, R.I., who construct a style of engine differ-

ing in almost every point from any previously in use. Confining attention at

present to the results alone, the next in order of economy are the two Bartlett

Mills, which are both under one management, and are usually classed together.

These contain 17,320 spindles, and make 40,000 yards, or 9,000 pounds of shirt-

ings per week. The fuel burned here has been 4^ tons per day for several years,

but since the introduction of the improved engines a trifle less than 3 tons have
been consumed, the work remaining the same, and the boilers in both these and
the Globe Mills remaining undisturbed. The non-exchange of boilers is important,

in showing that the change is due entirely to greater economy in using, and not in

any part to improved means of generating the fluid. Each pound of coal now
consumed in the Bartlett Mills, is 54 per cent, more efficient than by the old

arrangement, an effect which, although it may be ascribed in part to other modifi-

cations about the engines, must be due in the main to the feature referred to, the

increased effect of the steam, both direct and expansive, when regulated solely by
the cut-off. It is a common practice with these builders, as it was with Boulton

& Watt, the immortal firm which first introduced the now common steam-engine,

to introduce their engines in place of others for the saving of fuel in a given period.

In the next, the James Mill, where both boilers and engines were changed, the

company were offered a choice between such and a direct payment, and were

allowed to decide after the new work was in, ready to start, but before it was tried.

The company very naturally decided to pay for the fuel saved in five years, which

the results show will amouut to 18,000 dols.— instead of 10,500, the price asked.

The James Mill runs 17,024 spindles, makes 44,000 yards, or 10,000 pounds of

shirtings per week, with a consumption of only 2£ tons of coal per day. The
amount regularly consumed previous to the change was 4§ tons. The efficiency

of the fuel in this mill has nearly doubled, as the production of cloth has increased

some four or five per cent, since the change. In this case the boilers also were

changed, and the extraordinary increase of economy above that in the other cases

may probably be ascribed to this cause. The increase of work in the first mill is

due partly to an addition of machinery, throwing of course a greater load upon the

engines; but in the last instance it is attributable solely to the increased speed

allowed in consequence of more steady motion—showing that all practical difficul-

ties have been provided for, and that the regulation of these engines is effected even

more perfectly than usual. The common method of regulating is by the throttle

valve, a kind of "damper" in the steam pipe, which is turned as the speed

increases and chokes off the supply. This is now fully proved to be, as applied to

large engines, an inexcusable relic of barbarism. An engine throttled is an indus-

trious and faithful horse restrained at every moment by a brake applied to the

wheels, and compelled to exert 50 per cent, more strength than is necessary. The
new system removes the brake, and puts the bit in his mouth instead. The old

system spends the youth and fury of the imprisoned vapour in a violent struggle to

pass through a narrow opening, allowing only the remainder of its power to be

expended in driving the engine. The new plan takes at each stroke a large or

small quantity of steam, according as the work requires, and allows it to act with

all its vigour. There are direct advantages accruing from the careful weighing of

fuel now generally practised in the.-e and other good mills, sufficient to amply pay

for the trouble involved. A sudden increase in the consumption in one mill so

conducted, from 14,400 lbs. per week to 15,096, and thence to 19,000, led to a

careful examination, and the discovery of a spring broken in the packing of the

piston, which had caused a leak. Such instances are common in all large steam

mills, when no other indications exist of any derangement. The Globe and James
Mills, previous to the change, were driven by condensing engines—the large quan-

tity of water required being drawn through 600 feet of pipe, which it was much
trouble to keep in order. With the increased economy above detailed, it may
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surprise many to learn that the new engines arc in every instance non-condensing.

Although this change in itself would involve a considerably increased consumption

of fuel, it is probable that the use of the exhaust steam in the process of dressing

the yarn, and in warming the mills in winter, very nearly, or quite, compensates for

the absence of a vacuum. As now arranged, only the Globe, which is on heavy

work, consumes steam fresh from the boilers in the process of dressing, and all the

mills are thoroughly wanned by the exhaust steam alone, except on a Few of the

coldest mornings, when fresh steam is admitted for a short period. The Bartlett

and James Mills employ cast-iron pipes of considerable size, which involve little or

no appreciable back pressure under ordinary circumstances, while the Globe Mill

employs small gas-pipe for the purpose, and works with a back pressure of about

three-quarters of a pound per square inch. The science of warming by steam aa

connected with steam power is yet quite imperfectly understood, and these facts

may be of value to some in investigating this question.

Lord Palmerston ox Education.—The great meeting at the Manchester

Mechanic's Institution during the past month, has afforded Lord Palmerston the

opportunity of developing his practical views on education. The noble premier

said :—The first object of instruction ought to be that which we have been told is

the meaning of education— to teach a man how to live, and, to teach a man how

i
to live, his attention ought first to be directed to that pursuit to which he means

to devote himself through life; there, indeed, he should drink deeply, and there he

should endeavour to perfect his knowledge,— but should he on that account not en-

deavour to enlarge his mind, to extend his views, and obtain information on other

matters not connected with the business of his profession? Then we may be

told that we will make him a mere smatterer in knowledge; to which I reply, that

it is better for a man to be a smatterer than to be iguorant and uninstrncted.

There are many lines of information which it is most essential for a working man
to pursue. In the first place, there are certain laws of nature, of which some regulate

the trade in which he is employed, some govern and control his industry, and on

others depend the well-being of his existence, and yet those laws are not to be

known by the simple-minded man. They are the result of deep reflection and long

experience, and can only be ascertained by consulting the works of those who hare

minutely investigated and carefully explained them. There are laws of nature

applicable to the daily pursuits of men, which, if not attended to, inflict bodily pain

in the form of disease, imprisonment in the shape of the loss of corporeal powers,

and even death, through the neglect of those sanitary conditions on which life

depends. How important, then, it is that the working classes should be made
aware of those natural laws and regulations which are indispensable to their own
welfare and to that of their families. And why should not a life of tabonr be now
and then cheered hy the cultivation of the imaginative faculties? Why should not

a day of fatigue be relieved in the evening by the occasional indulgence in the

pleasure of poetry, and in that delightful enjoyment which the best works of fiction

impart ? Such occasional recreations, though they ought not to be the sole object

of readine, are nevertheless useful, by giving buoyancy to the intellect, and inspiring

the mind with noble sentiments and feelings which deserve to be cultivated. You
cannot expect that a working man, having but a small portion oftime to devote to

pursuits of this description, should become an historian ; but why should he not, by

a perusal of books well adapted for the purpose, gain a general knowledge of the

history of his country, learn something of the rise, decay, and fall of empires, and

judne of the ciuses which contribute to national prosperity and to national ruin?

Why should he not have some knowledge of the constitution of the universe ? I may
be asked whether I would make him an astronomer, or expect him to calculate

eclipses, describe the orbits of comets, or examine the course of the planets. By
no means; but of all sciences the mechanism of the universe is that of which a

man who has little leisure at his disposal may most easily obtain an insight by the

knowledge of those facts which are the result of deep study and careful calculation.

An ignorant man believes that his country is the only one in the world, that this

planet is the only great portion of creation, that the sun is placed in the firmament

merely to warm him, the moon to light him home, and the stars to amuse him
on the j .urney ; but when he is led into the secrets of that vast universe, the

contemplation of which fills the mind with awe, his views become liberal and
enlightened, his mind is raised above the ordinary grovelling ideas of life, and he

finds himself a superior being to what he had been before.

Railway Communication with the Crystal Palace.—The Londoners

have jo3t obtained increased facilities of access to the Crystal Palace, by the con-

Ftruction of the M West-End of London and Crystal Palace Railway," which has

been nearly fully opened dming the past month. This new line commences by a

junction with the Crystal Palace Railway station, and passes, by means of a tunnel,

under a portion of the Crystal Palace, between the main building and one of the

water-towers. The length of the tunnel is 720 yards. The line then proceeds for

a distance of about two miles to the next tunnel, which is 440 yards in length.

There is a viaduct on the line at Norwood, 150 yards in length. The portion of

the line opened is 4| miles in length, and terminates within about half a mile of

the intended junction with the South-Western line at Wandsworth. The line

will of course be eventually carried on to the Wandsworth station ; but this

consummation is retarded for the present by the want of a satisfactory arrange-

ment with the South-Western Company for working the Crystal Palace traffic to

the Waterloo station. There are five stations on the new line. The first is at

Gipsy-bill, the second at Norwood, the third at Streatham, the fourth at Balham-
hill, and the fifth at Wandsworth-common. The works on the line are of a very

substantial character, particularly the tunnel under the Crystal Palace. The
works generally are heavy and well executed, and the line for the whole distance is

in excellent condition. The cost of the line is about ,£250,000. The steepest

gradient on the line is 1 in 89. It is intended to run abont 20 trains per day over

the new line, which can be done in connection with th; Crystal Palace trains to
No. 10&—Vol IX.

and from London-bridge station by the Brighton Company. Instead of remaining

in steam at the Crystal Palace station, the trains will run on to Wandsworth, and

return at a small additional cost for fuel. Until the old and new lines can come

to terms, it is obvious that only suburban residents can avail ihemselves of the

new route. The transit to London-bridge has all along been the great difficulty in

the way of the Crystal Palace, and certainly the travelling troubles have not been

reduced by the directors, who have made the public suffer the most disagreeable

delays on their old line from the London-bridge station. AVaterloo-bridge is of

course a much more convenient point of embarkation for London residents, and so

far the new line will be a most important advantage, provided, however, that the

railway portion of the journey is better managed than we have seen it.

Collapsable Core Bar for Ironfounding.—In casting such articles as

pipes, and other details of generally cylindrical contour, it is found to be highly

advantageous to possess the means of collapsing or diminishing the diameter of

the core bars or centre pieces, on which the actual moulding cores are formed.

Such a power enables the founder to get his core out of the newly-made casting

whilst it is still hot, and further, it saves the important item of straw, which must
be used to a very great extent upon solid bars. Pipe-foundkig—which, with the

spread of gas and water-works, has become so important a trade in this country

—

benefits especially by this variable diameter core bar, and numerous contrivances

have recently been resorted to for securing the benefits to which we have referred.

Mr. John Kinniburgh of Renfrew has lately suggested a bar of this kind, consist-

ing of three, more or less, longitudinal pieces of curved metal, or segmental metal

plates, combined together in such a manner as to be capable of funning cure bars of

various diameters, by being disposed annularly, with their longitudinal junction

edges in contact with each other. When three segmental pieces are used, one of

them—curved to correspond to the largest diameter to which the core bar is to be

adjusted—is a fixture as regards the adjusting action, being fast upon a bottom

or end plate. In the axial line of this fixed plate, or in the line from which its

curvature is struck, there is a central adjusting spindle, somewhat longer than the

core bar segments, capable of revolution in a footstep in the end plate at the

bottom, and in a collar-bearing in arms connected to the upper end of the fixed

segment. On this spindle there are keyed two or more small eccentrics, their

radii of eccentricity being coincident, so that they give their effect simultaneously

on the same side of the spindle. Connecting rods pass radially outwards from

these eccentrics, and are jointed to the inner side of a long, narrow, externally

wedged-shaped piece, which virtually forms a fourth segment of the core bar.

This wedge-piece is guided, so as to travel in an accurate radial line, by fixed end

guide-pieces. The two main adjustable segments, which are similar to the fixed

segment, are each hinged, jointed to, or otherwise put in contact with the fixed

segment, one on each side ; so that their free contiguous ends are capable of folding

over towards or from each other, these contiguous edges being formed with inclines,.

to correspond to the inclines on the intermediate wedge-piece. Short connecting

rods, also, pass from these adjustable segments to short radially-traversing pieces,

slotted or grooved, so as to work over the central spindle as a retaining guide.

When the core bar is to be set to its moulding diameter, the central spindle is

turned, until the eccentrics thereon press out the wedge-piece far enough to brin-;

the adjustable segments into the position necessary to complete the circle begun by

the forced segment. When the core bar is to be removed from the newly-produced

casting, the central spindle is turned in the reverse direction, so as to cause the

eccentrics to draw in the narrow wedge-piece, and leave the contiguous edges of the

adjustable segments free. As the wedge-piece traverses inwards further, it comes
in contact with the centrally-disposed pieces, which are jointed to the connecting

rods of the adjustable segments, so that the onward traverse of the intermediate

wedge-piece thus causes the adjustable segments to be folded over upon their joints,

and turn inwards, to fully collapse the core bar's diameter. The core bar can then

be at once removed with great ease. Instead of the eccentrics and connecting rods

hereinbefore described as employed for effecting the traverse action of the adjust-

able segments, rack and pinion movements, or other mechanical arrangements, may
be used.

Yarn-Winding Machine of Uniform Action.—The importance of ob-

taining a uniform or equable take-up of the yarn in winding machines, has led

Mr. Charles Parker, of the Lady-Bank Works, Dundee, to adopt a novel arrange-

ment of winding-frame, which departs very considerably from the usual plan of

such machines. This invention is applicable to machines having either horizontal

or vertical spindles, but in vertical-spindle machines it may be conveniently and
effectively carried out in practice in this manner :—Near the bottom of the framing

there is fixed up a longitudinal rail, or fixed supporting bar, fitted at the proper

intervals asunder with wide vertical bearings, to receive the tubular sockets of the

pinions on the winding spindles. These pinions may either be toothed skew bevils

or frictional cones, and the whole set for a line of spindles are actuated hy corre-

sponding skew bevils or cones, set upon a horizontal longitudinal shaft above, such

shaft being driven by gearing from the first motion of the machine, in the usual

manner, except that the wheel-train comprehends a pair of geared eccentric wheels.

These eccentric wheels, or their equivalents, are so arranged as to give an acceler-

ated speed to the winding spindles when the yarn is being wound upon the small

end of the cop, or built-up mass, and a reduced rate when winding upon the larger

end. In this way a regular and uniform take-up of the yarn is effected. Where
frictional driving cones are used, a spring or elastic connection is formed between a

collar on the shaft and the boss of the driving cone, in each case, to keep the sur-

faces in secure frictional driving gear. The tubular socket of the spindle pinion,

in each case, is quite loose and free in its bearing in the rail; and the spindle has

its lower end passed loosely through it, the footstep of the spindle beneath being

supported by a weight suspended over a pulley, or the ordinary lever, or spring

rest, may be employed for the same purpose. The lower part of the spindle, pass-
2 N
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ifl£ through the tubular socket of the pinion, is fitted with a short projecting key

or feather, fitting a corresponding longitudinal groove in the bore of the socket.

At starting, when the cop is just commencing to be built upon the upper end of

the winding spindle, the latter is of course in its highest vertical position, and the

feather in the spindle is in gear with the internal groove in the socket. In this

condition of the parts, the winding goes on, as the connection between the driving

gear and the spindle is unbroken and complete. As the cop is being built, the

overhead cone, in winch it is formed, causes the spindle to descend slowly, as each

layer of yarn is wound on, until at last the lower end of the spindle is pushed

down so low, that the spindle feather clears the internal groove in the socket ; and

the spindle then ceases to revolve, whilst the socket and its pinion continue to

work. When the cops are doffed, the reaction of the weight, or the spring, upon

the spindle footstep, brings the spindle back into gear again with its socket, owing

to the absence of the cop, and the winding then again proceeds as before. It is an

important feature of this invention, that the driving wheels or cones, forming the

immediate gearing of the spindles, remain continually in gearing contact with each

other, without the necessity of any shifting or traversing motion back and forward

for building the cone, either as regards the wheels or the spindles. The traversing

of the yarn, for effecting the proper build of the cop, is effected by an eccentric

movement in the usual manner.

Robertson's System of Bleaching and Cleansing Textile Fabrics.

—Mr. Robertson of Nether Holehouse, Renfrewshire, has recently introduced various

mechanical arrangements to be used for bleaching or chemically treating, washing,

and cleansing textile fabrics, more especially "sewed muslins" or embroidered goods.

The improvements comprehend several stages of the bleacher and finisher's routine of

operations. In operating upon sewed muslins, instead of depositing a mass of the

pieces or ornamental goods in the pot, boiler, or treating reservoir, the goods are

formed into a species of endless chain, by putting them in layers, in a long open net,

or permeable bag ; this chain of goods is passed between a pair of nipping rollers, set

up in connection with the pot or vessel through which the goods are to be passed for

the chemical or cleansing treatment ; or a single roller only may be used for passing

the chain in and out. During the operation at this stage, the nipping rollers are

caused to revolve at a slow rate, so as to continually draw the chain of goods

through the chemical or cleansing ingredient. As one side of the chain emerges

from the pot or vessel, the other passes in, hence the ingredients in the vessel can

never act injuriously upon the goods. The effect of the chemical or cleansing

ingredients is thus rendered uniform, as well as complete. The effect of the

nipping rollers is to direct the chemical or cleansing ingredients right into* the

centre of the thickness of the chain of goods, so that the concealed layers are acted

upon equally, as well as the open and external ones. The rollers have also the

mechanical effect of forcing out and disintegrating the dirt or other objectionable

foreign matter present in the goods, and which foreign matter it is most desirable

to remove at the earliest possible stage. Another portion of the improvements

relates to the beating of sewed muslins, or other embroidered goods. The muslins,

in proper sized bundles, are clamped up in a simple holding or binding apparatus,

and a set of such filled clamps are disposed round the periphery of a revolving

drum carried on a horizontal shaft, and rotating in an enclosing case or outer

chamber. This outer chamber contains in its lower part the chemical ingredients

or cleansing fluid necessary for the process. It also contains a flat beating surface

at the bottom, elevated slightly above the level of the fluid. The clamps of goods

being set round the drum at regular distances asunder, the drum is set in rapid

motion, and as each bundle of goods comes round, it dips well into the fluid, and

then passes over to the beating surface or table. The effect of this is, that the

beating is performed with the exact severity required, whilst the heated fluid and

the goods being covered in from the atmosphere, the operation is far more satisfac-

torily done than it is by the existing open manual process. All these improved

processes or modifications are intended to dispense, as far as possible, with handling

;

mechanical agitation being substituted for the manual operations of workmen.

Deodorising and Disinfecting Powder.— In endeavouring to get hold of

a chemical agent for annihilating disagreeable odours, we have hitherto always got

wrong. We either spoiled the fertilising power of the manure or matter deodorised,

or we paid too dear for our whistle, in employing a too costly disinfecting matter.

Chloride of ztnc and nitrate of lead would deodorise, but they would introduce a

metallic poison into the manure, besides being very costly. Chloride of lime is very

expensive, and gives out a most irritating gas, which is highly pernicious to the

lungs ; and, besides this, it destroys the ammonia, the most valuable ingredient in

manure. Gypsum requires to be used in great quantities, and after action it becomes
highly offensive, beinc; itself liable to decomposition. Copperas, or sulphate of iron,

is mischievous to animal life, and destroys by insolubly combining with the phos-

phoric acid of manure, so essential to the nutrition of plants. Charcoal deodorises,

but it burns up the manure, and deprives it of all its organic properties. All these

deodorisers are bad for the farmer, for they all more or less destroy the manure.
In some instances loth horns of the dilemma met us, so that deodorising schemes
have come to be looked upon with a good deal of suspicion. We have recentlv

trsted a new deodoriser, which we are glad to be able to pronounce to be a real suc-

cess. This is the patented composition of Messrs. Smith & M'Dougall of Manches-
ter. These gentlemen have met the difficulties of the question by producing a

composition consisting of two acids and two bases. Sulphurous acid to remove the

offensive smell, carbolic acid ti prevent putrefactive fermentation, a little lime to

neutralise and dry the carbolic acid, which is oily, and magnesia to combine with and
] 'reserve the phosphoric acid and ammonia. When applied for sweetening stables,

this powder removes the smell whilst it preserves the manure uninjured. The
quantity required is half a pound per day for each horse. The bedding must be

cleared out of the stall every morning, the floor being swept, taking care to remove
the straw and droppings from between the stones. The powder is then scattered

over the floor of the stall, particularly over those parts where the horse stands and
where the droppings fall. A small quantity of the powder, used daily, is far more
efficacious than a larger amount applied at longer intervals. Generally speaking,
when any offensive odour is perceived, a little of the powder sprinkled over the
source of the nuisance proves an effectual remedy. We have found the case to

be in practice exactly what we have stated, and have ascertained that the powder
is just as useful indoors as in the stable. It is sold in bags at lGs. per cwt, by
Messrs. Wilkinson, Bridge, & Co., of 270 Regent Circus, Oxford Street, who have
obligingly favoured us with a quantity for trial.

Photographic Engraving and Printing.—The production of engraved
plates, from which impressions can be taken in ordinary printing ink—totally inde-

pendent of the hand of the draughtsman and engraver—is one of those curiosities of

our day, which, a short time back, would have been ranked amongst impossibilities.

But the success of Herr Pretsch, whose process we described at page 4 of our part

for April last, has proved that sun-painted pictures can be converted into the direct

nucleus of printing plates, by a plan of procedure of the simplest kind. Since that

time, M. Poitevin, a French engineer, has developed another plan for carrying out
what he calls " photographic engraving." In obtaining plates of this kind, a sheet

of glass is coated with gelatine, and when dry, this prepared plate is plunged into

a concentrated solution of bichromate of potash. After an immersion of some
minutes, the plate is removed and slightly washed in water, and then dried. The
picture is then taken upon the chromatised gelatinous surface, and the plate is

afterwards plunged into water. At this stage, the parts which have not been

acted upon by the light, absorb the water and swell; whilst those parts on which
the light has fallen are only slightly moistened, and they thus result in hollows.

This gives a relievo surface, from which a plaster of Paris cast, or an electrotype,

is t:iken. When a plaster of Paris cast is to be taken, the gelatine surface is

treated with proto-sulphate of iron, to secure a clean plaster cast. When the

gelatine is to be electrotyped, the surface is metallised with a solution of iodide of

potassium ; or, instead of this, the plate, after exposure to light, is submitted to

an aqueous solution, containing one-twentieth part by weight of iodide of potas-

sium, the plate being then plunged into a solution containing a tenth part of

nitrate of silver. The whole surface of the gelatine is then exposed to the light,

and the silver upon it is thus acted upon by the light, and is afterwards reduced

by a solution of proto-sulphate of iron. The surface is thus covered with a film

of metallic silver, capable of receiving the electro deposit. From the plaster

moulds, metallic plates are obtained either by stereotyping or electrotyping. This

process then produces an engraving on gelatine, the reliefs of which correspond to

the darks of the picture; whilst a mould in plaster, or a plate in copper, is made
from the gelatine with the intaglio portions in correspondence with the darks, as in

an ordinary copper plate. A negative photograph, of course, produces an en-

graving on gelatine, with the relievo portions corresponding to the darks of the

negative; and this gelatine yields a reverse mould in plaster or copper, with the

dark parts in relief, so as to answer for printing from like a woodcut. What M.
Poitevin terms a photographic printing surface is prepared by laying down a layer

of a solution of albumen, and a concentrated solution of chromate of potash, mixed

in equal parts. The picture is taken upon this surface, which is afterwards moistened,

and greasy ink is then daubed upon it, when the ink will be found to adhere only

upon those parts which have been acted upon by the light. This gives a per-

manent picture, which may be transferred to another surface in the ordinary

manner of lithographic transfers.

Schwabe's System of Weaving Flounced Dresses.—An ingenious

mode of weaving flounced fabrics for ladies' dresses, has recently been developed

by Mr. R. H. Scbwabe of Glasgow, who has so contrived the process that the

ornamental fringes of the goods are wholly, or nearly so, produced in the loom.

In weaving ornamental fabrics intended for ladies' fringed flounce dresses, an

additional warp beam is fitted up alongside the ordinary body fabric warp beam of

the loom, and the warp from this beam is woven in along with the rest of the

material for the formation of the necessary fringes. In the process of weaving

—

so long as plain body fabric only is required—the additional warp is interwoven

with the rest of the materials, just as in the weaving of plain cloth. But when a

fringe is to be formed across the width of the piece, a sufficient length of the

fringe warp is drawn forward by itself, by means of a rod or stretcher, so as to

form a looped-up portion of such warp, which portion is kept free, and cle:»r of

the body of the fabric. In this condition of the parts the plain weaving again

goes on, until the succeeding fringe is to be made, and so on. Instead of

weaving the fringe warp throughout the body of the fabric, it may be nsed only

at the actual fringe portions, by severing it after each fringe is made, so that the

plain weaving can then go on without it, until the next fringe is to be made, when

the severed eDd of the warp from the beam is partially woven in, and the fringe

produced as before described.

Growth and Application of Castor Oil—Our correspondent, Mr.

Chaplin, some time ago gave us his experiences with castor oil as a mechanical

lubricant,* and thus added an important item to the resources of the mechanical

engineer, by drawing attention to some of the hitherto neglected qualities of the

material. Since the date to which we refer, further information on this subject

has been developed, both as regards the growth or production of the raw material,

and its applicatiou in chemical manufactures. In the French colony of Algiers,

for example, the ground produces three times as much castor oil as of olive oil,

and twice as much as of palm oil, showing that there is now a greater chance

than ever of castor oil being economically available for industrial purposes. Again,

as regards manufacturing chemistry, it is found that, by distilling castor oil upon

concentrated potash, the sebacic acid and caprylic alcohol are extracted as separate

* Page 160, Vol. VIII , Practical Mechanic s Journal.
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products, which may be turned to good account. The sebacic acid, having a high

melting point, may be employed instead of stearic acid in the manufacture of

candles; and if it be mixed with stearic acid, the hardness and quality of the

candles are greatly improved, and in appearance they resemble porcelain.

Asphaltic Copings and Cornices for Buildings.— It has long been

very obvious to us, that asphaltic compositions might be much more largely used

than they are in roadways, buildings, and various structural works, intermingled

with brick and stone, and heightening the effect of the builder's work, at a cost

which is trifling indeed, compared with the accomplished results. Mr. Gregory Bird,

an asphalte maker in Glasgow, has given effect to this view, by employing asphalte

in the manufacture of various structural details, such as copings, cornices, and the

salient parts of buildings. In applying this invention in the construction of copings,

or the upper covering layers or courses of walls, the asphalte, or asphaltic compo-

sition, is moulded in blocks of the required form or section, and the coping blocks

so made are built together upon the wall to be covered and finished, just as stone

coping is at present applied. By the adoption of this system of building, good

copings may be produced at about half the cost of the usual stone copings, whilst

the process of manufacture secures perfect accuracy of form and detail in all the

parts of the longest line of work. Similarly, cornices, sills, the capitals of pillars,

and other structural details, may be moulded in asphalte at a most economical

cost, and with good and substantial effect. A great variety of building blocks, for

various uses, may thus be judiciously made in asphalte, more especially the finish-

ing details, or those which are not subjected to any po.-itive or direct weight or

strain, but act more or less as ornamental covers, or finishing projections. In

addition to the advantages which we have enumerated as appertaining to this

application, there is that of non-absorption of damp; and thus the copings for

boundary walls, the gables of houses, plinths, top courses, and cornices, which

may be produced in this way, act as protectors to the walls, inasmuch as wet can-

not penetrate through the asphaltic matter.

Eotatort Barrel Churn.— Rotatory barrel churns, from their simplicity,

compactness, and efficient churning action, have gradually superseded all the older

contrivances which have been originated for the conversion of cream into butter.

The more complex mechanism of this kind cannot stand against the simple power

of this less pretentious apparatus, which receives continuous accessions of improve-

ment, as a standard machine, worthy of the refining touches of time. A very

satisfactory form of this churn has recently been successfully introduced amongst

the current improvements by Mr. R. Tinkler of Great Dockray, Penrith. Mr.

Tinkler's barrel is carried upon a horizontal spindle, supported upon antifriction

roller bearings, on an open timber frame, so as to work with superior ease. The
dashers, which are fixed in the interior of the barrel, are built up out of separate

pieces of wood, each consisting of two longitudinal bars, with cross pieces mortised

between them. This system of construction is far superior to that in which solid

boards are used for dashers, for the built dashers are stronger and easily repaired,

when any part gives way. Three separate dashers are used in each barrel, each

having staves or cross-pieces of a different width, so as to cause a more energetic

agitation of the cream. The time of churning is from fifteen to twenty minutes,

the rate of revolution being about 60 per minute. As the barrel is air-tight, it is

necessary to allow for the accumulation of internal air pressure, due to the churn-

ing action. This is done by a spring valve, which simply requires pressure once

or twice, after starting to work, to allow all the air to escape. This air discharge

can be accomplished without stopping the action of the churn. One of the longi-

tudinal bars of the frame is contrived to open out, for the admission of a catch

vessel beneath the churn, to receive the buttermilk, or any waste water which may
be used for washing the barrel. In cleansing this churn, all that is necessary is to

pour in a little water, and a few turns of the barrel are then sufficient to carry off

all the foreign matter. In this churn there are no working parts of metal to injure

the cream and butter. This is an important feature, as the butter made in it

must necessarily be better and sweeter than it can possibly be when metal bearings

woik in the mass of churned matter.

Gas in Buenos Ayres.—The directors of the Buenos Ayres Gas Company
have issued a report upon the approaching completion of their works, and we are

glad to find that this official statement contains a high compliment to Messrs. E.

T. Bellhouse & Co. of Manchester, the contractors, and Mr. W. Bragge, the

engineer. The contract for the works was concluded in June, 1855, and in May of

the present year Buenos Ayres was first publicly illuminated with gas. At the

end of September last, there were 350 private consumers, using about 27,000 feet

of gas per 24 hours; besides 500 street lamps, consuming 2300 cubic feet per

night : making a total consumption of 29,300 feet per 24 hours. The two large

gas-holders, and the fifty retorts of the works, are capable of a much greater supply

than thi3 ; and properly so, for it is expected that within twelve months the con-

sumption will amount to 100,000 feet per 24 hours. The probable consumption
up to August, 1857, is 25,000,000 feet, producing at the rate of 20s. per 1,000 a

revenue of £25,000. The price of gas at Rio Janeiro is 18s. per 1,000 feet, the

daily consumption for the year round being upwards of 200,000 cubic feet.

New Water-Works at Clitheros.—The water-works project at Clitheroe,

which was conceived so far back as 1849, has at length been executed, under the

management of Mr. M'Laudsborough, C.E., of Bradford. The water, so unexcep-
tional in quality, is procured from a number of copious springs that rise out of the

adjacent fells, the district being from 3£ to 4£ miles north of Clitheroe. The for-

mation of the Millstone Grit is from 5G0 to 1,300 feet above the main level of the

sea. The minimum yield of the sources in the most droughty seasons is over

300,000 gallons per diem, for the immediate supply of which amount the works have

been constructed. The conduits and pipes, however, have been laid down of sizes

to admit of their conveying a much larger quantity, which, without further powers
being required, can be procured at a nominal expense. Although the population

of Clitheroe in 1851 was only 7,244 in 1854, it had so far increased as to induce

provision being made for an immediate supply to not less than 10,000 persons at

30 gallons per head per diein. The supply is collected by means of earthenware

conduits, and conveyed to a reservoir, situated about two miles north of the borough,

at an elevation of 75 feet above the level of the castle, which is the highest part

of the district, and of 250 feet above the level of Low Moor, the lowest part. The
main from the reservoir to the town, consists of 9-inch cast-iron pipes, which, after

descending for a length of 7 furlongs, and a fall of 250 feet, crosses under the bed
of the river Ribble for a length of rather more than 200 yards. From the river the

main ascends towards the town for a distance of half a mile, rising, in that length,

about 94 feet; thence, with a gradual fall, it crosses below the Blackburn Railway

to its terminus in the Market-place, from which place branch pipes diverge. The
conduits and iron mains extend to a length of twelve miles. The cost of the

works, inclusive of all extras, coatingpipes, &c.,but exclusive ofland, parliamentary,

legal, and engineering expenses, is 13s. per head, and inclusive of parliamentary,

legal, engineering, and every other expenses, the works and land have cost £1 per

head on the al>ove population.

Elongating-Tube Pressure Guage.—Mr. Andrew Barclay of Kilmarnock
has lately proposed to use an arrangement of elongating and contracting tube foi

registering steam pressures. In one modification of Mr. Barclay's apparatus, it

consists of a caoutchouc tube closed at one end, whilst the other end is in commu-
nication with the boiler, the pressure of steam in which is to be indicated. The
tube is enveloped by a helical spring of metal wire, for the purpose of preventing

the lateral dilatation of the tube, and for aiding its reaction or contraction. This

tube may or may not be contained in a larger tube, in which it works with perfect

freedom. An index pointer, fixed or connected to the tube in any convenient way,
is made to traverse over a scale, as the variation in the internal pressure causes the

elastic tube to elongate or contract, the scale being suitably divided to indicate the

pressures corresponding to the different positions of the pointer. It is preferred to

fill the elastic tube and a portion of the communicating pipe with water, so that

the heat of the steam may not affect the caoutchouc, the pressure being transmitted

through the water; and water may also be placed in the tube which envelopes

the elastic tube, so as to keep the outside of the latter in a moist state. By con-

necting the communicating pipe with a condenser, the elastic tube becomes a

vacuum indicator ; but in this case the helical spring must be placed inside the

elastic tube, to prevent the external pressure from squeezing it together, and to

compel this pressure to act longitudinally. According to another modification, a

bag or receptacle made of caoutchouc is fitted between two rigid metal cup-shaped

discs, which are also connected by metal springs. The pressure being allowed to

exert itself inside this bag, it separates the discs more or less, and an index pointer

being connected to one of them, points out the pressure on a scale. Under a third

form, the elastic tube, with its external or internal springs, as the case may be, is

made to act as a governor for regulating the speed of motive power engines, by

arranging a pump worked by the engine to pump into or exhaust from the tube

any suitable fluid, the tube being provided with a separate aperture, through which

the fluid can escape or enter at a certain rate only. If the rate of the engine

varies, the fluid is pumped into or exhausted from the tube at a different rate, and
the tube is correspondingly elongated or contracted ; and, being connected with

the throttle-valve or other regulating mechanism of the engine, it adjusts it so as

to bring back the engine to its prescribed rate. The elastic tube or receptacle may
also be arranged to adjust a damper, accordingly as the steam pressure in the boiler

may vary. It will, however, be obvious that the apparatus described, or a raodifi-

tion of it, is applicable in all cases where it is required to obtain the movement of

indicating, regulating, or adjusting mechanism, by means of steam or other fluid.

Thus, for example, it may be advantageously adopted in the construction of indi-

cators for showing the power of steam engines.

The Submarine Telegraph oe the Atlantic.—This great scheme of

telegraphic communication is now attracting the liveliest attention, and its chief

projectors have just been talking over the Liverpool people on the matter. The

telegraph has already been carried from St. John's, Newfoundland, 42,000 miles

through British North America and the United States, whilst in Europe the line

has been finished to the coast of Ireland. A single line, 1,900 miles in length, is

now all that is required for joining Europe and America. Soundings between

Valencia and St. John's, Newfoundland, have shown the existence of a tolerably level

bottom, the deepest points between the two coasts being 2,070 fathoms, which depth

is close to the centre. It is proposed to employ two steamers for laying the cable,

each vessel carrying one half of the wire, and the two being arranged to meet iu the

centre of the line, when the sections would be joined, and each vessel would steam

away, the one towards Ireland and the other to St. John's ; the operation, it is

calculated, could be got through in a week, the cost of making and laying being

£350,000, As regards the security of the cable, when once laid down, Mr. Brett

is of opinion that the oxidization of the metal will gradually form a thick concrete

mass around it sufficient to protect it for ever. The centre core of the cable consists

of seven wires twisted into one strand, the whole cable having the external ap-

pearance of a common wire rope.

Ship-Lifting and Submarine Surveying Apparatus.—An influential

company has recently been formed, for the purpose of recovering sunk vessels and

other submerged property from our seas and rivers, by means of Captain Stephen

Randoll Smith's patented inventions. The drawings of Captain SmiLh's plan?,

which we have before us, show that in this instance a practical mind has been

brought to bear upon a most important subject. The apparatus consists of two

iron flat-bottomed floating vessels, externally somewhat resembling the hull of a

ship, each having a deck, on which the machinery is placed and the lifting opera-

tions performed; a series of iron tubes are arranged in the central line of the same,

passing from the deck to the bottom, and through these the chains are worked by
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powerful machinery, so that the lifting power is applied from the centre of the

vessels without lurching or disturbing their vertical position; and by a peculiar

arrangement of vertical and encircling chains and shackles, secured to the sunken

vessel or other body to be lifted, by means of a steam-tug and the use of the diving

apparatus (the mode of doing which is fully set forth in the working details), the

largest vessel, either mercantile or naval, can be lifted without disturbing the cargo,

and floated to any required place of safety ; so that no ship, however large, need

remain under water longer than the time required to sail or tow the apparatus to

the spot, and to sling the ship ready for lifting—an operation which would need

but a very short time for its completion ; and, in cases where ships have been long

embedded in the sand or mud under water, so long as a third of the hull remains

above the ground, this apparatus will speedily raise them. When we remember

that in 1852 no fewer than 1,115 wrecks occurred on the British coasts, we cannot

but appreciate the value of properly-digested plans for getting back a portion of such

a vast mass of property. The head-quarters of the company are at Bristol, a locality

well suited, we think, for carrying into effect any feasible schemes for this purpose.

Steam Boiler Incrustations.—The following method of preventing the

incrustation of steam boilers has been proposed by M. Duclos der Boussois :—To
450 parts (by weight) of water, he adds 125 parts of crystallised chloride of barium

and 25 parts of hydrochloric acid. When the chloride of barium has dissolved,

the preparation is ready for use. The mode of its application is varied according

to circumstances. It may be either mixed with the feed water before it enters the

boiler, or it may be thrown separately into the boiler. The proportion of the

solution added to the feed water likewise varies, according to circumstances, but

usually about 15 parts of the solution to 1000 of water will be the right proportion.

The incrustations on steam boilers are composed of sulphate and carbonate of lime.

The chemical action which ensues on mixing the solution with the water, is this:

—

The sulphate of lime is decomposed, and sulphate of barytes— a salt perfectly

insoluble, and incapable of adhering to metal— is precipitated, whilst a solution of

chloride of lime is formed. When the solution is previously mixed with the water,

this precipitation takes place at once, and the water is supplied to the boiler iu a

purified state. The carbonate of lime is decomposed by the hydrochloric acid,

which combines with the lime, and sets free the carbonic acid. Any excess of acid

may be got rid of by placing some pieces of limestone in the pipe conducting the

feed water to the boiler. The soluble salts of lime thus formed are easily removed
from the boiler by simple washing. When an incrustation has already formed in a

boiler, it may be removed by the application of a solution of caustic alkali before

the process just described is employed.

Balanced Direct-Action Steam Engines.—The introduction of the

direct-acting engine for marine purposes brought with it a difficulty as to the

irregularity of action arising from the descent of heavy masses of metal, without

any means of counteracting the shock thus produced. Mr. Caird of Greenock
remedies the evil by fitting up a small cylinder or pump in connection with the

main working steam cylinder, in such a manner that the piston rod of the latter,

or a continuation of it, may work a piston fitted to such small cylinder. If the

steam cylinder is inverted—that is to say, if it is arranged to drive from its lower

end— it is preferred to place the small cylinder upon its top, or above it. The
lower end of the small cylinder is open to the atmosphere by lateral apertures,

which also give access to the stuffing-box in the steam cylinder cover. The oppo-

site upper end of the small cylinder is cast or fitted with a cover, which is provided

with a valve or valves, opening outwards only, so that when the steam piston rises

and carries up the piston of the small cylinder, the latter piston expels any air that

may be in the small cylinder, whilst, on its subsequent descent, the valves close,

and exclude the air, so that a vacuum is formed within the small cylinder, and the

consequent upward atmospheric pressure on the under side of the small piston

balances the weight of the steam piston and connections, and thus prevents the

shock which would be otherwise produced by their descending impetus. The area

of the piston of the small cylinder is, of course, calculated according to the weight of

the steam piston and connections, so that the amount of atmospheric pressure, acting

on that area, mny neutralize the irregular action due to their descending weight.

Mauine Memoranda: Progress of Screw Propulsion.—The race

among the clippers from China, with the first cargo of tea for the present season,

has been won by the American clipper Maury, Captain Fletcher, of 594 tons. She
sailed from Foo-Chow-Foo on the 10th of June, and reached the London Docks
on the 15th of October. She commenced her discharge the same afternoon, and
the entire cargo, consisting of upwards of 600 tons of tea, was finally landed by

the following morning, having occupied 6£ working hours only in the unloading.

A portion of the cargo was weighed and tared by the revenue officers, inspected by
the brokers, cleared with the customs, and transmitted by railway to Liverpool

within 8| hours from the time of the ship's breaking bulk. This is rapid work.
The number and tonnage of vessels built and registered in the United Kingdom

during 1855 were:—In England, 8G6 vessels of 252,832 tons; in Scotland, 190
vessels of 60,246 tons; in Ireland, 42 vessels of 10,123 tons—making a total for

the United Kingdom of 109S vessels of 323,200 tons. Of these, 856 were twilt

of timber and 242 of iron. There were registered at ports in the United Kingdom
34 colonial-built vessels, and of foreign-built vessels 91. During the year, 486
vessels were wrecked, 114 of 8029 tons were broken up, and 2050 of 413,96b'
tons were sold and transferred in the United Kingdom.

Iu the late trials of the 1st division of the steam reserve of gunboats at Sheer-
ness, under the directions of Captain Edward P. Halsted and bis staff of engineers
in the steam reserve, nearly all of them have broken down, owing to the boilers or

tubes giving way. It has become a serious matter for consideration to adopt some
measures for improvement in the construction of the boilers in use for these vessels,

the services of which may at any moment be required. In their present state they
arc unable to proceed to sea for the purposes for which they were designed. It is

too much, that these gunboats which have so far done no service whatever, and
which have cost us so much money, should prove unserviceable on a mere holiday
trial. What would the directors of a commercial steam-ship company say to their

engine builders, if they served them in such a manner?
Mr. R. W. Crawford and Mr. Edmund Round have made a proposal to the

General Screw Company for the formation of a European and American steamship
company, to take the eight large vessels belonging to the General Screw proprietary

at £373,023, or £21 per ton, to be paid for in shares. The capital of the company
is to be £400,000 in £25 shares, thus leaving £26,977 for working expense*.
The lines to be occupied are between Bremen and New York, between Havre and
New York, and between Hamburg, Brazil, and the River Plate, with Southampton
as the port of call. Messrs. Croskey have offered to undertake the entire agency
on condition of receiving nothing for their services until the shareholders get a clear

6 per cent., after which they would divide surplus profits.

That famous vessel, the Great BrUuln
y is undergoing further alterations of an

important character at Liverpool. She has had a new sternpost forged at the

{ Mersey foundry, which is said to be the most ponderous piece of wrought-iron ever

put together for any purpose; she is to be fitted with a new double-bladed screw,

of fine pitch, to be attached to a lifting apparatus ; will have a new figure-head

—

lion and unicorn, life-size; her masts have been moved forward, and alterations

have been made in her rig to enable her to carry one-fourth more canvas than
heretofore ; and a full poop has been built on deck. Iu consequence of altering

the position of her masts, she will hav&one instead of two funnels, and that will

be oval in shape. She will be able to carry nearly 600 passengers, about 2,000 tons

of cargo, 1,000 tons of coal, besides stores and water for u v yage to Australia.

REPORTS of patent law cases.

Centrifugal Pumps : Tetley v. Easton & Amos.—This was an action for

an alleged infringement of a patent for " improvements in machinery for raising

and impelling water and other liquids," and it now came before the court for the

third time. On the two former occasions Mr. Tetley had failed, by reason of bis

specification being held to be too wide ; and now, by two disclaimers, he had reduced

his claim to " the means of increasing the action of the machine by causing the

liquid to enter the wheel at both sides." It was urged on the part of the plaintiff

that the great peculiarity of his pump was, the combination of an axle to be driven

by steam or other power ; a hollow wheel having within it a central disc, to which the

axle is fixed ; two side plates, with openings in their centres for the admission of

water on both sides of the wheel, and a water-tight joint between these side plates

and the suction pipes ; and that Appold's centrifugal pump, made by the defen-

dants, had each of these essential features. On the part of the defendants, evidence

was given to show that iu each of these particulars the plaintiff's invention was not

new, hut that, as long ago as the year 1835, Mr. Hales had made, used, and sold

pumps and propellers having each of these elements; and Hale's patents of 1830
and 1831, Clark's of 1833, and Ruthven's patent of 22nd March, 1841, were put

in evidence. Mr. Justice Willes said that the only thing which the plaintiff's

specification now claimed was, the causing the water to enter both sides of the wheel,

and the question was, whether there was any novelty in that. Ruthven's pump
plainly contains a wheel in which the water is admitted on both sides, and even

although the wheel there was combined with apparatus which made the combination

useless, nevertheless it was public property, and might be taken and used by any
one, and bo applied to any beneficial purpose. The learned Judge was therefore

of opinion that there was no novelty in the plaintiff's claim, and that the patent

was not valid; and he directed a verdict for the defendants upon the material

issues, with leave for the plaintiff to move to enter a verdict for himself for £65,
if the court shuuld be of opinion that the patent could be supported.

Malleable Iron Making, Re Bessemer's Patent.—This was a petition in

Chancery, praying that the great seal might be affixed to a patent taken out by

Mr. Bessemer for an improvement in the process of smelting iron, by which a great

saving in expense and time has been effected. It appeared that Mr. Birch, the

manager of the Bowling Iron-Works, had entered a caveat against the sealing of

the patent, on the ground that the process had been already patented by him,

and had been in use for a year at the works of which he was the manager. After

considering his judgment, the Lord Chancellor said that he had looked through

the two specifications, and was of opinion that the patent should be sealed, as there

was a great deal in Bessemer's specification which was not to be found in Birch's.

There was no order as to the costs.

Grinding : Bovill v. Hayward.—It will be remembered that the plaintiff

obtained a verdict in this action, which was brought to obtain damages for the

infringement of his patent for grinding grain, the essential feature of which was

an exhausting apparatus with a cold blast. A rule nisi for a new trial has been

granted, it being contended, on behalf of the defendant, that there had been no

infringement, and that the verdict was against evidence, as it had been shown at

the trial that the patented process had been publicly used at Mr. Muir's mills in

Glasgow before the date of the patent.

Railway Carriage Wheels: Beattie p. London and Brighton
Railway Co.—A new trial has been moved for in this case also. The action

was brought by the well-known engineer, to recover damages for the infringement

of his patent granted in 1840, for various things, including an improved latho to

be used in the construction of railway carriage wheels. He obtained a verdict,

the amount usually charged by him as royalty; viz., 10 per cent, on the cost of

the machine. It was contended, however, that according to the evidence the in-

vention was not new, and that the mere use of the machine by the defendants did

not constitute an infringement. The plaintiff had raised no claim until after his

patent had expired, and he had now brought actions against nearly all the railway

companies in this country.
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PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

G3~ When the city or town is not mentioned, London is to be understood.

Recorded July 15.

1664. Arthur Neild, Manchester—Improvements in Jacquard and other pattern looms.

—

(Communication.)

Recorded August 1.

1S22. John Avery, 32 Essex-street, Strand—Improvements in hounets and other cover-
ings for the head.—(Communication.)

Recorded August 6.

1S58. James Braby, Borough Haymarket, Newington-causeway, Surrey—Improvements
in sawing machinery.

Recorded September 3.

2041. Jean B. M. Jobard, Brussels—Improvements in the manufacture of lamps.

Recorded September 6.

2076. Sidney W. Park and Edgar S. Ells, Troy, New York, U.S Improvements in
machinery for knitting tubular-ribbed fabrics.

Recorded September 13.

2145. John H. Johnson, 47 Licoln's-inn-fields, and Glasgow—Improvements in fire-arms.
—(Communication from Gaun M. Button, vice-consul for the United States at
St. Petersburg.)

Recorded September 15.

£152. Felix Morean, Paris, and 4 South-street. Finsbury—Improvements applicable to

the tops of omnibuses and other carriages.

Recorded September 17.

2178. Alfred L. Newman, New Chnrch-street, Bermondsey—Improvements in processes
for separating animal from vegetable fibre, and for adapting the products to
manufacturing purposes, and in the machinery employed therein.

Recorded September 19.

2199. Amos Hustler, Bradford—Improvements in looms for weaving.
2200. Archibald Templeton, Skinner-street, London, and John Lawson, Glasgow—Im-

provements in the manufacture of pile fabrics.

2206. John Underwood and Frederick V. Burt, Fish-street-hill—The manufacture of
copying inks for printing.

Recorded September 24*

2234. Antniue J. B. Lespinasse, Toulouse, France—Improvements in the means of ob-
taining motive power.

Recorded September 25,

2246. Henry J. M. E. Silvy and Amedee A. H. Plaguiol, Paris—Improvements in harness.

Recorded September 27.

2261. James Holland and John Irving, Manchester—Improvements in the treatment of
certain waste woollen yarns or threads, whereby the fibre or wool of which they
are composed is rendered capable of being again spun and manufactured.

2263. George NealL Northampton—An improved union gas stove for lighting and heating.
2265. David Law and John Inglis, Glasgow— Improvements in moulding or shaping

metals.

2267. Frederick Ransome, Ipswich—Improvements in the manufacture of artificial stone,
and in rendering it and other building materials leBS liable to decay.

2269. Joseph Edwards, Liverpool—An improved ship's log.—{"Communication.)
2271, John Ormerod, Salford, Lancashire—Improvements in machinery or apparatus for

bleaching and washing or cleansing textile fabrics and materials, applicable
also to the " soaping " of printed fabrics.

Recorded September 29.

2273. Jean F. V. Larnaudes, 2 Rue Gabrielle, Montmartre, near Parle—An anti-putre-
factive and disinfectant.

2275. James N. Ward, United States Army—An improvement in the construction of
self-priming fire-arms.

2276. Richard Boycott, Blaina, Aberystwith, Monmouthshire—An improved air-door.
2^7. Matthew Hickson, Salford, near Manchester— Improvements in waterproofing

certain woven fabrics.

2279. Robert Morrison, Newcastle-upon-Tyne—Improvements in the construction of ap-
paratus for lifting, lowering, hauling, and removing moveable articles, by the
direct action of either water, steam, or gaseous vaDour.

2233. Charles W. Ramh5, Pimlico—Improvements in constructing the permanent ways of
railways.

Recorded September 30.

22S5. Thomas A.Dillon and Dr. John Gray, Dublin—An improved means for making
signals on railway trains between the guard and driver respectively, and between
the passengers and guard and driver, and of giving notice to the guard and driver
in case of the accidental severance of the parts of a train, which invention is
applicable also to steam ships, factories, and other places where it may be requi-
site to communicate with distant points.

2287. Samuel Jay and George Smith, 246 Regent-street- A new material to be employed
in the manufacture of bonnets, hoods, hats or caps.

2269. Duncan Bruce, Paspebiac, Bonaventure, Canada—Invention for making a concen-
trated animal manure.

Recorded October 1.

2290. Pierre Armand le Compte de Fontainemoreau, Paris, and 4 South-street, Fins-
hnry—An improved voltaic battery.—("Communication.)

2291. Charles L. H. Quentin, Paris—Invention for making a new kind of artificial mill-
stones,

2293. Dr. John Dauglisb, Great Malvern, Worcestershire— An improved method of
making bread.

2295. James Begg, Glasgow—Improvements in preparing and bleaching textile fabrics
and materials.

2297. John Paterson, Linlithgow—Improvements in the manufacture of paper.
2299. Eo^-er G. Salter, Alphington, Devonshire— Invention of a method of an apparatus

for expediting the stamping or marking of letters, papers, labels, and documents,
and improvements in and additions to stamping and marking instruments or
apparatus, or in connection therewith.

2301. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris—An improved construc-

tion of pump.—(Communication.)
2303. Edward Wilcox, Harmstou, Lincolnshire—Improvements in pumps.

Recorded October 2.

2305. Edwin Hardon and Joseph Henry, Stockport—Improvements in looms for weaving,
and in machinery for communicating motion to looms and other machines.

2306. James Whitehead, Dukinfield—Certain improvements in machinery or apparatus,

for preparing and spinning cotton and other fibrous substances.

2307. Joseph Renshaw, Salford— Certain improvements in machinery or apparatus for

cutting or producing the pile of plain or figured velvets, or other pile-cut goods
or fabrics.

2308. Victor Renault, Bordeaux—Improvements in regulating and directing the steam
escaping from the cylinders of locomotive engines.

2309. Daniel Desmond, Upper Thames-street—Improvements in vessels and apparatus
for storing, improving, and discharging liquids.

2310. Henry J. Distin, Cranboume- street, Leicester-square—Improvements in the means
of regulating the tone of kettle drums.—(Communication.)

2311. Robert Edmeston, Bradford—Improvements in looms for weaving.
2312. Charles Goodyear, Leicester-square—Improvements in securing the openings of

air-tight and other bags and packages.

2313. Michael T. Crofton, Leeds—Invention of an apparatus for indicating and register-

ing the number of persons entering a public vehicle or carriage.

Recorded October 3.

2314. John Hopkins, 5 Lower Oxford-street, Whitechapel—Improvements in the con-
struction of furnaces.

2315. Peter Armand le Comte de Fontainemoreau, 4 Sonth-rstreet, Finsbury, and Paris

—

Improvements in the construction of roofs of buildings, which improvements are
applicable to the construction of arches of bridges.—(Communication.)

2316. John Hall, younger, Mount Pleasant, Walmersley, near Bury, Lancashire—Im-
provements in looms.

2317. William Johnson, 47 Lincoln's-inn-fields, and Glasgow— Improvements in the
treatment, preparation, or manufacture of sheet caoutchouc, and in the combina-
tion thereof with cloth and other fabrics.- (Communication.)

2318. Lemuel W. Wright, Sydenham—Improvements in gas meters.

2319. George F. Wilson and Alexander I. Austen, Belmont, Vauxhall—Improvements in

the manufacture of soap.

2320. David O. Boyd, 78 Welbeck-street—Improvements in constructing and arranging
smoke and air flues.

2321. Blanche P. Mosqueron, Paris, and Essex-street, Strand—An improved lamp oil.

2322. Richard A. Brooman, 166 Fleet-street—An improved lathe or toot suitable for turn-

ing, drilling, boring, planing, and smoothening, also for grooving, mortising, and
slottiug, parts of which tool may be applied to lathes generally.—(Communica-
tion.)

2323. James Allen, Canterbury—Improvements in coats.

2324. Robert Haslam and James Haslam, Preston—Improvements in lnoms for weaving.
2325. Colin Farquharson and William Gimshaw, Mitcham, Surrey—Improvements in

apparatus for indicating and regulating the pressure of stenm in boilers.

2326. Charles D. Gardissal, 10 Bedford-street, Strand, and Paris—Improvements in the
manufacture of cement.—(Communication.)

Recorded October 4,

2327. Alexis Picard, Paris, and 4 South-street, Finsbury—An improved tobacco-pipe.

2328. Alfred V. Newton, 66 Chancery-lane—Improvements in supplying steam-boilers

with water.—{Communication.)
2329. Walmsley Preston, Over Darwen, Lancashire— Improved machinery to be used in

the manufacture of paper-hangings.
2330. Maria Farina, Hanway-street—An improved tooth powder.—(Communication.)

2331. Joseph Betteley, Liverpool—Improvements in the manufacture of iron for knees
for ships or other purposes.

Recorded October 6.

2332. John Silvester, Woolwich—Improvements in the application of steam or air in the
production of motive power.

2333. John Gedge, 4 Wellington-street South, Strand—Improvements in the preparation

of rocky substances for obtaining mineral manure.—(Communication.)
2334. Herbert Mackworth, Clifton—Improvements in the separation and treatment of

mineral substances, and in coking, and in apparatus connected therewith.

2335. Andrew Dunlop, Glasgow—Improvements in dressing or sifting flour or meal.
2336. Victor Avril, Paris—Improvements in the manufacture of iron and steel.

2337. Victor Avril, Paris—Improvements in the manufacture of iron and steel, and in

the construction of furnaces to be employed therein, also in the obtaining of a
certain ageut employed in *uch manufacture.

Recorded October 7.

2338. Robert Hazard, 1 Thanet-plaee, Strand—An improved apparatus for intercepting

the smoke and heated gases in its passage from boiters, stoves, furnaces, and
kilns, to the chimney, and thereby extracting a portion of its heat, which is

made available for drying and warming purposes.
2339. Thomas B. Smith, 67 Gracechurch-street—Improvements in the permanent way of

railways, and in the running of railway carriages.
2340. Oglethorpe W. Barratt, Birmingham—Improvements in thedyeingor stainingand

ornamenting of articles of pearl, bone, and vegetable ivory.

2341. William N. Parssou, Southwark-bridge-road, Surrey—Au improved construction of
rotary sawing machine.

2342. Smith Bottomley, Bradford, and James W. Crossley, Brighouse, Yorkshire—
Improvements in the manufacture of pile or nap fabrics.

2343. James Hinks, Birmingham—A new or improved manufacture of metal boxes.
2344. William Wilkinson, Nottingham—Improvements in casters in the legs of tables,

chairs, pianofortes, and other articles of furniture, and in apparatus for perforat-
ing caster-wheels, which is also applicable to the perforating of glass articles
generally.

2345. William Wilkinson, Nottingham—Improvements in ornamenting glass, and in the
preparation of the materials employed therein.

2346. Joseph Bunnett, Deptford—Improvements in the manufacture of metal sash-bars,
columns, and mouldings, for building and decorative purposes, and for a method
of protecting the same or other articles from oxidation.

2347. Jules Adolpbe Le Franc. Cecil-street, Strand—An improvement in lubricating oil-

cans or vessels.—(Communication.)
2348. George F. Wilson, Belmont, Vauxhall—An improvement in the manufacture of

rosin-oil.

2349. William Marriott and David Sugden, Huddersfield—An improvement in purifying:
coal gas.

Recorded October 8.

2350. William Ward, Warrington, Cheshire—An improved manufacture of woven fabric.

2351. James Chiosso, Camden-town— Invention of au apparatus for damping and amxing
adhesive stamps and labels.
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2352. Francis Whitehead, Crayford, Kent—Invention of a method of and apparatus for

producing devices in or on wood, leather, and other similar substances, whether
for ornamenting the same, or for the production of printing and embossing sur-
faces therefrom.

2353. Edmund A. Pontifex, Shoe-lane, and George H. Ogston, Greenwich—Improvements
in the manufacture of tartaric and citric acids.

2354. William Bradford, Manchester—Improvements in the arrangement of gas-burners
for lighting and ventilating.

2355. John Leigh, Manchester—Invention of the use or application of a certain substance
or substances in the manufacture of paper, for stiffening and sizing the same.

2356. Daniel Foxwell, Manchester—An improved mode or method of consuming smoke,
and economising fuel thereby.

2357. Thomas Dugdale, jun., Blackburn, Lancashire—An improved lubricator.
2359. Peter Ward, Liverpool—An improved composition for coating the bottoms of ships.
2360. Henry Watson and John Dixon, High-bridge Works, Newcastle-on-Tyne

—

Improvements in cocks and valves.
2361. Charles lies, Birmingham—Improvements in frames and stands, and in suspenders

or pegs for holding or suspending hats, coats, and other articles.

2362. Francois Julien, 4 Trafalgar-square, Charing-cross—Improvements in ordnance or
cannon.

Recorded October 9.

2363. William S. Clark, High Holborn- Improvements in the construction of churns for

producing butter.—-(Communication.)
2364. Thomas King, SpitalnVlds—An improved continuous compressing machine.
2365. James A. Lonpridge, Fludyer-street, Westminster, and Thomas Richardson, New-

castle-upon-Tyne—An improvement in constructing the fire-boxes of locomotive
steam-boilers.

2366. George H. Cottam and Henry K. Cottam. St. Pancras Iron Works, Old St. Pancras-
road—An improvement in the manufacture of iron hurdles.

2367. Charles Burton, Regent-street— Improvements in machinery for washing and
cleansing fabrics and clothes.

2368. William Nairne, Aberdalgie, near Perth—Certain improvements in the machinery
for preparing flax, tow, and other fibrous substances.

2369. Joseph B. Howell, Sheffield—Improvements in the manufacture of cast-steel.

2370. John and Edwin Shaw, Glossop, Derbyshire—Certain improvements in pianofortes,

organs, harmoniums, and other similar keyed musical instruments.
2371. Lewis J. Jordan, Bemers-street—Invention of a medicine for the cure of venereal

affections.

2372. James S. Hendy, Essex-street, Strand— Improvements in fire-stoves or grates
used for domestic purposes.

Recorded October 10.

2373. Jean A. Labat, jun., £2 Essex-street, Strand—Improvements in closing or stopper-
ing bottles, jars, and other like vessels.

2375. Christopher R. N. Palmer, Southampton—Invention of a signalising apparatus for

carriages, and improved telegraph or signal apparatus, applicable to other pur-
poses.

2376. William Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in railway
brakes.—(Communication from Joseph J. Chatelain, Nancy, France.)

2377. William Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in the
manufacture of fulminating powder. -(Communication from Jean Delavo, Paris.)

2378. Frederick A. Gatty, Accrington, Lancashire—Certain improvements in dyeing.
2379. John M'Innes, Liverpool—An improved surface mineral coating for protecting iron

and other substances, and an improved vehicle or varnish by which it is applied,
and which varnish may be used with or without the addition of other substances.

2380. William Rennie, younger, Belfast—Improvements in the condensing apparatus of
steam-engines.

2381. Robert M'Cnnnell and Alexander Mackenzie, Glasgow—Improvements in supplying
steam-boilers with water, part of which improvements or modifications thereof
are applicable for the transmission of fluids, and the indication of fluid levels
under pressure.

Recorded October 11.

2383. William H. Ashburn and James Fairhurst, Blackburn—Improvements in machi-
nery or apparatus used in the preparation of cotton or other fibrous substances
for spinning.

2384. William C. Watson, New York, U.S.—Improvements in sewing machines.
2385. Anton B. Seithen, Alpha-place, Caledonian-road—Improvements in machinery

or apparatus for cutting cork in the process of shaping and making stoppers of
cork, and in the treatment of cork to be employed in the said processes, and to
be applied to other useful purposes.

2386. George Heppell, Uttoxeter, Staffordshire—Improvements in ventilating mines and
other like places.

2387. James Latham, Liverpool—Invention for registering the number of passengers by
omnibuses, and other vehicles and conveyances.

2358. Alfred V. Newton. 66 Chancery-lane—A new gaseous liquid, to be used in generat-
ing motive power.—(Communicat'on.)

2389. George W. Varncll, Royal Veterinary College, Camden-town—Improvements in
mounting troughs, mangers, and apparatus used for feeding horses and other
animals.

2390. Gustav Schenrmann, Newgate-street—Improvements in printing music when type
is employed.

2391. Leopold Ador and Edouard Abbadie, Paris—Improvements in the manufacture of
colours from metals, and in the furnaces or apparatus for the same.

Recorded October 13.

2392. George Elliot, Newcastle-upon-Tyne—Improvements in the production of oxides of
manganese.

2393. Charles S. Johns, Barnard's-inn. Holborn—Improvements in machinery or appara-
tus for preparing pulp suitable for the manufacture of paper.

2394. William and Jacob Todd, Heywood, Lancashire—Certain improvements in power-
looms for weaving.

2395. Benjamin Kisch, Kennington, Surrey—Invention of an apparatus for containing
an arrangement of cards or papers for selection.—(Communication.)

2396. Claude E. Mony, Paris—An improved mode of transmitting motive power.
2397. Giovanni B. Piatti, Genoa, Sardinia—Improvements in the production of ice.
2398. Johu ltoscow, Radcliff. Lancashire—Certain improvements in machinery or appa-

ratus for cutting or rasping dyewoods.
2399. John Stephen, Glasgow—Improvements in steam boilers and furnaces.

Recorded October 14.

2400. Richard Sumner, Droylesden, Lancashire— Certain improvements in power-looms
for weaving.

2401. John Knowles, junior, St. Helens, Lancashire—An improved apparatus for the
prevention of accidents in winding from mines, which apparatus is also appli-
cable for other similar purposes.

2402. Samuel Bremner, Newcastle-upon-Tyne—Improvements in pouches or envelopes,
and in machinery or apparatus for manufacturing or producing the same.

2403. Richard A. Biooman, 166 Fleet-street- An improved method of, and composition
for, splitting or rending rock, stone, and earth.— (Communication.)

2404. Thomas S. Cressey, High-street, Homerton—Improvements in machinery for cut-
ting, hollowing, and backing staves.

2405. Thomas Allen, Bristol—An improvement in the manufacture of iron and othef
metallic bedsteads.

Recorded Ottober 15.

2408. Edward Hallen, Cornwall-road, Lambeth, Surrey—Improvements in the construc-
tion of chairs, sofas, bedsteads, and similar articles of furniture to sit or recline
upon.

2409. James Burrows, Wigan. Lancashire— An improved arrangement of apparatus
employed in winding coals or other minerals from mines, which said improve-
ment is also applicable for other similar purposes.

2110. Bennett J. Heywood, Hawley-road, Camden-town—Improvements in valves for in-

flating air-tight bags, cushions, and other similar articles, and for drawing off

liquids.

2411. Archibald Turner and Luke Turner, Leicester—An improved manufacture of elastic
fabrics.

2412. John Palmer, Stockton-on-Tees, Durham — Improved machinery for separating
different kinds or qualities of seed and grain from each other.

2413. George Hazeldine, Laut-street, Southwark, Surrey— Improvements in carriages
requiring u poles " between the horses or draught animals.

Recorded October 16.

2414. George Collier, Halifax, Yorkshire— Improvements in the manufacture of piled
fabrics.

2415. Alfred Tooth, 14 Mincing-lane—An improved process for bleaching malt, whereby
the colour is rendered more suitable for the brewing of pale or bright malt liquors.

2416. Carl J. L. Leffler, Old Broad-street—Improved apparatus for the casting of metalfl.
2417. Richard F. Sturges, Birmingham—A new or improved manufacture of rollers or

cylinders for printing fabrics.

Recorded October 17.

2118. Charles N.Wilcox, Islington- Improvements in the preparation and application
of certain vegetable matters to be used iu toilette soaps, pomades, and other like
perfumery.

2419. Edward Tombs, Islington—An improvement in screw-propelling.
2120. Joseph Commandeur, Lyons, France—Invention of a mechanical apparatus for

regenerating the impulsive force of any motive power.
2421. Ferdinando Foggi, 24 Suuthampton-place, New-road—Improvements in the manu-

facture of engines driven by steam or other vapour.
2422. John Green, 27 Charlotte-street, Purtland-place, Marylebone— An improved cooking

apparatus.
2423. Ebenezer Rogers, Abercarn, Monmouthshire—Improvements in apparatus for the

decomposition and combustion of fuel.

2424. Jane E. Reed, Southgate—Invention of a mixture or compound for the cure of
asthma, consumption, and other affections of the chest or lungs.

2425. Peter Armand le Comte de Fontainemoreau, Paris, and 4 South-street, Finsbury

—

Certain improvements in the construction of turbines.—(Communication.)
2426. Peter Armand le Comte de Fontainemoreau, Paris, and 4 South-street, Finsbury—

An improved process for purifying brandies and other alcoholic products.

—

(Communication.)
2427. William Dray, Swan-lane—An improved method of, and apparatuses to be employed

in, the stacking or storing of corn, and other agricultural and horticultural pro-
duce.

2128. George Wilson, Glasgow—Improvements in power-looms.
2429. William Jeffrey, Glasgow—Improvements in machinery or apparatus for sawing or

cutting wood.
2130. John M'Dowall, Johnstone, Renfrewshire— Improvements in sawing or cutting

wood.
2431. Napoleon Brecheux, Paris—Improvements in looking-glasses, applicable especially

for dressing-rooms, and for other purposes.

2433. George Morton, Keighley, Yorkshire—Improvements in escapements for chrono-
meters and other time-keepers.

2433. Thomas F. Henley, Bromley — Invention for the employment of certain substances
not hitherto made use of, for the production of alcoholic spirits, and for the
manufacturing of the same, the refuse material being applicable as a food lor

cattle.

2434. Alfred V. Newton, 66 Chancery-lane—Improvements in the manufacture of tufted
pile fabrics.—(Communication.)

2435. William Gossage, Widnes, Lancashire—Improvements in the manufacture of coal-

gas used for illuminating purposes.

2436. Johu Smith, Kirlley, Suffolk—Improvements in heating the feed-water of steam
boilers for marine and land purposes.

2437. Samuel C. Lister and William Tongue, Bradford—Improvements in spinning.

2438. James R. France, Clarence-street, Islington—Improvements iu electric telegraph
apparatus.

2439. Frederick A. Magnay, Taverham Mills, near Norwich, and Ralph R. Whitehead,
Royal George Mills, Saddleworth—Improvements in damping paper for printing.

2440. William Palmer, jun., Sutton-street, Clerkenwell—Improvements in roof candle-
lamps for railway and other carriages.

2441. Thomas Lawes, 32 City-road—An improved construction of agricultural implement,
to be used in tilling the laud.

Recorded October 18.

2442. Dr. Robert H. Collyer, 3 Park-road, Regent's-park—Improved method of manufac-
turing paper.

2443. Leon J. Pomme de Mirimonde, Paris—Certain improvements in reducing the fric-

tion of axles and axletrees of carriages on railways.

2444. Isidore Delcambre, Paris— Improvements in machines for composing and distri-

buting type.

2445. Joseph George, Paris, and 4 South-street, Finsbury—An improved crane.

2446. Jacques F. Deshayes, Paris—Improvements in machinery for dyeing silk, cotton,

or wool, in hanks or skeins or woven fabrics.

2147. Henry Brown, Halifax, Yorkshire—An improvement in spinning worsted.

2448. Thomas Flockton, 4 Trafalgar-square, Charing-cross—Improvements in the con-
sumption of smoke.

2449. Charles llumfrey, 14 The Terrace, Camberwell, Surrey— Improvements in the
manufacture of grease for lubricating railway axles and other machinery.

Recorded October 20.

2450. Joseph Harrison, Blackburn, Lancashire—Improvements in machinery for warping
yarns, part of which improvements are applicable to creels used for other pur-
poses.

2451. Sir Francis C. Knowles, Lovell HilL Berks—Improvements in the manufacture of

iron and steel, and in the preparation ot fuel used therein.

2452. Richard A. Brooman, 166 Fleet-street—Improvements in farthingales or petticoats.

—{Communication.)
2453. Leon P. Huteau, Paris, and 4 South-street, Finsbury—An improved petticoat.

2454. James Young, South Shields, Durham—An improved ventilator.

2455. Robert G. Barrow, Wade-street, Poplar—Invention for a sell-maintaining motive
power obtained from water, air, cr any other fluid or liquid.
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2456. Joseph Lacassagne and Rudolphe Thiers, Lyons, France—An improved electric

lamp.
2457. John T. Forster, Wandsworth-road, Surrey—Improvements in the symbols used in

signalling-.

245S. Josiah G. Jennings, Holland-Street, Blackfriars, Surrey—Improvements in the

construction of wall-caps, sie?per-blocks for the basements of buildings, and
bricks to be used as substitutes for v ood bricks in building.

2459- Charles R. Freeman and William D. Key, Norwich—Improvements in manufac-
turing food for animals.

2430. Anthony Lorimier, Bedford-square East, Commercial-road—An improvement in

reworking vulcanized india-rubber.
2461. "William Parsons, PratC-street, Lambeth—Improvements in generating and em-

ploying steam in steam-engines.
2462. Henry Deacon, Hans-place, Chelsea—Improvements in suspending carriage-bodies.
2463. William Clay, Liverpool, and Josiah Harris, Dolgelly, Merionethshire—improve-

ments in the manufacture of iron and steel.

Recorded October 21.

2464. Charles Briqneler, fils, Donquerqne, France—Invention for the purification, clari-

fication, and discoloration of the cotton-seed oil.

2465. HenryThompson and Thomas Curtis, Blackburn, Lancashire—Improvements in the
manufacture of healds or heddles.

2466. John C. Martin. Charlewood-road, Putney—An improvement in glazing paper.
2467. George Blair, Leicester—Improvements in the manufacture of looped fabrics.

246S- Peter Armand le Comte de Fontainemoreau, Paris, and 4 South-Street, Finsbury—
An improved knitting-loom.—[Communication.)

2469. Spencer Smith, Soho—Certain improvements in furnaces.
2470. William Smith, 19 Salisbury-street, Adelphi—Improvements in water-level and

pressure indicators and lubricators.—(Communication.)
2471. John Shaw, Britannia Iron Works, Neithrop, Banbury, Oxfordshire—Improve-

ments in preparing the food of cattle.

2172. Robert D. Atkinson, Kingston-upon-Hull—Improvements in preparing and coating
metallic surfaces.—(Communication.)

2473. Edward O. W. Whitehonse, London, and Joseph C. Laws, Brighton—Improvements
in tools for soldering metals.

2174. George Thomson, Westboume Green, Harrow-road—Improvements in machinery
for cutting or rending wood for laths and other uses.

2475. Hugh L. Pattinson, Scots House, near West Boldon, Durham—Improvements in
the treatment of certain salts and oxides of manganese.

2477. Alfred V. Newton. 66 Chineery-lane—An improvement applicable to the reefing,

furling:, and unfurling of s^iis.—(Communication.)
2478- George Webster and James Webster, Leeds—Improvements in the means of open-

ing and closing the slide valves of engines worked by steam or other power.

Recorded October 22.

2179. Carl n. J. W. ML Liebmann, Fartown, Yorkshire—An improvement in purifying
water.—(Communication.)

2480. Godfrey Ermen, Manchester—Certain improvements in machinery or apparatus
for the finishing and treatment of yarns or threads.

2451. Frederick Walton, Haughton Dale Mills, near DeDton, Lancashire—Certain im-
provements in the manufacture of brushes.

2452. George C. Potts, New Oxford-street—Invention for the application of certain mate-
rials to the cleaning of casks.

Recorded October 23.

2453. Charles W. Harrison, Woolwich—Improvements in the insulation and protection of
electric conductors.

21^4. Thomas Gray,RatcliffeWorks,Rose-lane, Stepney—An improved drying apparatus.
2485. John F. Porter, 11 Park-street—Improvements in the manufacture of bricks and

other articles of clay and brick-earth, or of the like materials.
24S6. George E. Johns. Falcon-street—Invention for the application and adaptation of an

optical or stereoscopic arrangement in the manufacture of boxes.
21^7. John C. Bremer, 166 Fenchurch-street—Improvements in propellers.

245$. John Macdonald, 13 Henry-street, Upper Kennington-lane, Vauxhall—Improve-
ment? in reg-ilating the supply of oil or other liquids, applicable to lamps, gas
meters, and other useful purposes.

2J-0 N^hemiah Broush. Birmingham—Improvements in dress fastenings.
2490. Albert D. Bishop. Woolwich—Improved apparatus for facilitating the finding and

raisins' of vessels and submerged articles.

2491. Theophilus Horrex, South-square, Gray's-ion—Improvements in fastening buttons
and other similar articles on to garments and other things.

2492. John Walley, Derby—Improvements iu the means of preventing explosions of
steam boilers.

2493. John D. Dunnicliff and Walter Dexter, Hyson Green, Nottinghamshire—Improve-
ments in warp machinery.

2494. Leonard A. Desachy, Great Marlborough-street—Improvements in producing archi-
tectural mouldings, ornaments, and other works of art, formed with surfaces of
plaster or cement.

2495. Edwin A. Alhawes, 63 Blackfriars-road, Surrey—An improvement in the construc-
tion of forks for forking land.

Recorded October 24.

2196. James E. A. Gwynne, Essex-wharf, Essex-street, Strand—Improvements in the
manufacture of carbon or charcoal powder for various useful purposes.

'2107, Isaac Bailey, Bradford—Improvements in machinery for spinning wool, cotton,
alpaca, mohair, and other fibrous materials.

2498. George White, Bromley—An improvement in the treatment of grain, in order to

produce starch and spirit therefrom.
!
2.\1fb. Richard A. Broom an, 166 Fleet-street—An improved oil for burning in lamps, and

an improved burner and chimney.—(Communication.)
2500. William Woodford, Taunton, Somersetshire—Invention for the prevention or cure

' ky chimneys.
2501. Robert Stnithers, Holyhead—Improvements in machinery or apparatus for trans-

mitting motive power.
2502. William Mills, Birmingham—Certain improvements in apparatus for cleansing or

removing the soot from chimneys.
2503. Howard A. Holden. Bingley Hall Works, Birmingham—Improvements in furniture

for railway and other carriages, and which said improvements are also applicable
as a means of finishing or ornamenting the iron parts of harness and other
articles made of iron, to which such mode of finish or ornamenting has not here-
tofore: been applied.

2504. >inis A. Mangin, Paris, and 4 South-street, Finsbury—Invention of a self-acting
door-spring.

25 5, Samuel Baxter, Minories—Improvements in chain-wheels or barrels and stoppers,
to be used for raising and lowering weights by means of chains.

2506. Charles Anciaume, Paris—Improvements in musical organs, both sedentary and
portable.

Recorded October 25.

2507. Gustavns Em3t and William Lorberg, Manchester—An improved mode or method
of raiding or producing designs, patterns, or impressions on the surfaces of

plates, blocks, or rollers, and transferring or imparting the same to paper, parch-
ment, woven fabrics, leather, or other similar materials.

250S. William Benson, Four Stones, near Hexham, Northumberland shire—Improve-
ments in apparatus for drying grain, seeds, and other substances.

2509. Charles J. Farrington and William Comber, Hampstead—Improvements in means
or apparatus for giving alarm in case of attempted burglaries.

2510. Joseph Sexton, Leicester-square—Improvements in the construction of caustic
holders, applicable also to the holding of leads, chalks, and other marking
materials.

2511. George H. Bachhoffner, Upper Montague-street—Improvements in glass shades for

gas and other artificial lights.

2513. Henry F. Osman, 33 Essex-street, Straud—An improved contrivance for distending
the skirts of ladies' dresses, and preserving the required form and shape thereof.

—(Communication.)
2514. Thomas Brown, Fenchurch-street—Improvements in capstans and windlasses.

Recorded October 27.

2515. Benjamin Ferrey, Trinity-place, Charing-cross—An improvement in producing
ornamental plastering or stucco work.

2516. John Birkin, West Bridgeford, Nottinghamshire—Improvements in dressing and
cleaning wheat and other grain,

2517. Hugo F. Forbes, Florence, Tuscany, and Essex-street, Strand—An improved
copying press.

2519. Thomas Allan, Adelphi-terrace—Improvements in the permanent way of railways.
2521. Philip and Frederick Schiifer, Brewer-street—An improved handle for desks, deed

and despatch boxes, bags, furniture, and other articles to which handles are
applied.

2522. William E. Newton, 66 Chancery-lane—Improved means of economizing the waste
heat of furnaces or fireplaces.—(Communication.)

2523. Michael Dognin, Lyons—Improvements in machinery for making lace or net.

Recorded October 28.

2524. William Brodie, Belhaven, East Lothian—Improvements in the manufacture or
production of roofing tiles.

2525. Edward T. Simpson, Wakefield, Yorkshire—Improvements in the manufacture of
soap.

2526. Adolphe E. Ragon, Bernard-street, Russell-square—Improvements in apparatus
for indicating and recording the speed of ships.—(Communication.)

2527. William S. Losh, Wreay Sykc, Cumbc-rlandshire—Improvements in the prepara-
tion of size, which may also be used as a waterproof varnish or coating.

252S. Jean L. Marie, Paris—Improvements in raising, propelling, and forcing water and
other fluids, and in obtaining motive power.

2529. William A. Gilbee, 4 South-street, Finsbury, and Paris—Improvements in the
construction of smoke-consuming furnaces.—(Communication.)

2530. Joseph Armstrong, Normanton, Yorkshire—Improvements in the permanent way
of railways.

2531. Samuel Russell, Sheffield—Improvements in the manufacture of teapot handles,
knobs, door-plates, finger-plates, razor scales, and knife handles.

2532. James K. Cheetham, Rochdale, Lancashire—Improvements in the manufacture of
iron and steel.

2533. Adolphe Aubril, Newman-street, Oxford-street—Invention for the novel applica-
tion of a certain root to the manufacture of starch, paper, and cardboard.

Recorded October 29.

2534. Richard Robinson, Eccles New-road, Pendlebury, Lancashire—An improvement or
improvements in machinery or apparatus for sizing, dressing, finishing, and
polishing yarns or threads.

2535- Richard Hampson, Rochdale, Lancashire—Improvements in lubricating steam-
engines.

2536. Thomas Garnett, Low Moor, Clitheroe, Lancashire—Improvements in the manu-
facture of paste or size for sizing, stiffening, or otherwise preparing cotton and
linen yarns and woven fabrics.

2537. Thomas E. Wyche, Camherwell—A method of disengaging metals from the
matrix.—(Partly a communication.)

2538. Louis A. Faure, Paris, and 45 Essex-street, Strand—An improved pump,
2539. Thomas C. Salt, Birmingham—A new or improved method of coating with glass or

enamelling surfaces of cast-iron.
2540. Thomas John, Paris—A new electric telegraph apparatus for writing.
2541. Thomas S. Ilenzell, South Shields, Durham—Improvements in the construction of

ships or vessels.
2542. Arthur J. Thompson, Birmingham—An improved gum pot and brush, and which

said pot and brush are also applicable for holding and using liquid glue, paste,
or other adhesive materials, as well as varnish, paint, and such like fluids which
are liable to dry up by the action of the air.

2543. William Kopke, Hackney—An improved clasp-hoard to hold documents for
reference.

2544. Charles De Jongh, Lautenbach, near Guebwiller, France—An improved method of,

and machinery for, combing and preparing silk, flax, and other fibrous substances.
2545. Peter Fairbairn, Leeds, and Robert Newton, Liverpool—Improvements in ma-

chinery for dressing waste silk.

254G. Frederic Whitaker, 4 Cwnonbury-road, Lower-road, Islington—Improvements in
apparatus for supplying water to steam boilers.

2547. John T. Way, Welbeck-street—Improvements in obtaining light by electricity.
254S. David H. Whittemore, Worcester, Massachusetts, U.S.—An improved machine for

paring, slicing, and coring fruit or vegetables.
2549. John Macallum, Karnes Gunpowder Mills, Argyleshire—Improvements in the

preparation or refining of saltpetre.

Recorded October 30.

2550. William May, London—Improvements in steam-engine indicators.—(Communica-
tion.)

2551. Constantine J, B. Torassa, Genoa—An apparatus for calculating the speed of
vessels at sea, as well as obtaining the extent of their destination caused by the
side winds.

2552. Henry Holcroft. Paris, and 4 South-street, Finsbury—An improved steam-engine,
specially applicable to agricultural operations.

2553. John Gibbon, Northfleet, Kent—Improvements in chaff-cutting machines.
2554. James Simpson and Henry Spencer, Rochdale, Lancashire— Improvements in

lubricating steam-engines.
2555. Louis Urion, Nancy, France—Improvements in match boxes or holders.

Recorded October 31.

255C. Charles A. Ferguson, Mill-wall, Poplar—Improvements in preparing timber for
ship-building, mast-making, and other purposes.

2557. John Lawson, Morris-place, Glasg >w—Improvements in the manufacture of pile
and other fabrics.

2560. Francis C. Matthews, Great Driffield, Yorkshire—Improvements in preparing
manure.

2561. Samuel Worssam, Chelsea, and John Grist, Islington—Improvements in ma-
chinery for cutting and shaping wood.

2562. Henry Hutton, Reading, Berkshire—Improvements ra lubricators.
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Recorded Nov ruber 1.

2563. Edward J. Hughes, Manchester—An improved mode or method of concentrating
the colouring matter of certain vegetable substances.

25G4. Joseph Browne, Liverpool—Improvements in the construction and working of

ships' windlasses and capstans, part of which improvements are also applicable
for steering ships and other vessels.

2DG5. Peter Smith and Thomas Irvine, Liverpool—Improvements In the masts, yards,
and Tigging of ships.

25G6. Benjamin Stott, Sallord, near Manchester—Improvements in machinery or appa-
ratus for preparing, spinning, and doubling cotton, wool, flax, or other fibrous

materials.

2567. John Young, Wolverhampton, Staffordshire—Improvements in flooring cramps
and lifting jacks.

2568. John Parberry, Northampton—Certain Improvements in horse collars.

2569. James C. Sinclair, Elgin, Morayshire— Improvements in treating, preparing, and
drying agricultural produce.

2570. Thomas A. Cook, Ncwcastle-on-Tyne—Improvements in treating manganese ores.

2571. John Warne, Blackfriars-road-*—Improvements in beer engines.
2572. Josiah Stone, Park-terrace, New-cross, Kent—Improvements in the construction of

force pumps.
2573. William II. Moore, Wenlock-plnce, City-road—Improvements in railway signals.

2574. William J. Curtis, Sebbon-street, Islington—Improvements in lighting and venti-

lating railway carriages.

Recorded November 3

2575. John Jonson. Litchurch, Derbyshire—Improvements in the manufacture of railway
chairs.

2576. Samuel Tearne and George W. Richmond, Birmingham— Certain improvements
in producing ornamental designs on the surfaces of fancy and other goods made
of papier-mache, wood, glass, china, earthenware, tin, iron, or other such like

materials, the surfaces of which when made up are usually finished by staining,

varnishing, painting, or japanning.

2577. James Naismyth and Robert Wilson, Patricroft, near Manchester—Improvements
in hydraulic pumps and presses for packing cotton and other articles of the
like nature.

2578. Samuel Middleton, Porter-street, Newport-market—Improvements in the manu-
facture of certain articles of leather without seams.

2579. John White, Glasgow—Improvements in preparing for spinning cotton and other
fibrous substances.

2581. Ebenezer E. Scott, Dundee—Improvements in stereoscopes.

2582. William K. Westley, Leeds—An improved method of and machinery for heckling,
combing, drawing, and preparing fibrous substances for spinning.

2583. John Kirkham, Tonbridge-place, New-road—Improvements in the construction -of

furnaces, ovens, or kilns for drying, baking, or burning pottery, earthenware,
bricks, tiles, or other similar articles, and in the means of collecting and con-

densing the smoke, gases, or vapours evolved from the fuel in such or other fur-

naces or fireplaces, or that escapes from the retorts and other parts of the
apparatus used in the manufacture of gas.

Recorded November 4.

2584. Joshua Murgatroyd, Stockport—Improvements in machinery or apparatns for

spinning, cleaning, doubling, and throwing silk, part of which improvements
are applicable to machinery for roving and doubling cotton and other fibrous

substances.
2585. Henry Bessemer, Qnecn-street-place, New Cannon-street—Improvements in the

manufacture of rails, or railway bars, and axles.

258G. Ethan Campbell, Boston, U.S.—A new and useful or improved apparatus for pro-
pelling a navigable vessel.

25S7. William Gray and John Tate, Newcastle-on-Tyne—Improvements in apparatus
for washing.

2588. Joseph Jessop, Bradford—Improvements in machinery for washing, wringing, and
mangling.

2589. Samuel Cotton, Brouqhton, near Manchester—An improved mode or method of

regulating or governing lift, tilt, or other hammers worked by mechanical power.
2590. William E. Newton, 66 Chancery-lane—Improved machinery for rimming and

tapping gas fittings.—(Communication.)
2591. William E. Newton, G6 Chancery-lane—Improved machinery for sweeping floors,

streets, and walk6.—(Communication.)

Recorded November 5.

2592. Andre J. Isaac de M^ntenay du Minhy, Blois, France—Improvements in screw
hand-presses.—(Communication.)

2593. William Weild, Manchester—Improvements in velvet or cut pile fabrics and in
looms or machinery used for weaving such velvet and other loop pile fabrics.

2591. Louis Urion, Nancy. France—Improvements in machinery for the manufacture of
matches and match boxes.

2595. William E. Wiley, Birmingham—Improvements in pen-holders.
2596. Charles Titterton, Rochampton, Surrey—Improvements in the manufacture of

zinc and zinc white.
James Fernihough,Dukin(iold, Cheshire, and Robert Farrow, Leek, Staffordshire

—

A self-acting apparatus for regulating the supply of atmospheric air to furnaces,
gas stoves, and other closed vessels, used for the consumption of fuel or com-
bustible gases, by preventing the formation of smoke therefrom, and thereby
economizing such fuel or combustible gases.

William E. Newton, 66 Chancery-lane—Improvements in steam-engines.—(Com-
munication.)

William Clissold, Dudbridge, Gloucestershire—Improved apparatus for regulating
the supply of water to water-wheels.

Herbert Keeling, Rotherhithe—An improvement in riveting fish-jo "nts and other
parts of the permanent way of railways.

Henry Hill, Stepney—An improvement in locks for bags and other like articles.
William Brindley, Moorgate-street— Improvements in the preparation of paper-

hangings and other ornamental papers.
2603. Robert W. Sievier, Upper Ilolloway, and Brussels—An improvement in the mode

of treating saccharine juices in the manufacture of sugar.
2G04. John Stanley, Whitechapel-road— Improvements in the construction and mode

of applying cranes and other machines to hoisting, suspending, and lowering
purposes, also in generating, transmitting, and applying motive power to the
same.

201)5. William Seed, Preston, and William Ryder, Bolton-le-moors, Lancashire—Im-
provements in certain parts of machinery for stubbing and roving cotton and
other fibrous materials.

200G. Frederick Holdway, Bayswater—Improvements in the manufacture of candles.
2607, William Blackwell, Settle, Yorkshire—Improvements in ploughs.
2608. Mannor Browne, Strand—Certain improvements in shirts.
2009. George Collier, Halifax, Surrey—Improvements in drying, stretching, and polish-

ing or finishing yarns.

2597.

2598.

2601.

2602.

Recorded November 6.

2610. George H. Stevens, Stafford-row, Pimlico. and Robert Fitch, South Lambeth—Im-
provements in locking and unlocking jars, bottles, and other vessels, aud
making such vessels air-tight.

2611. Joseph La Cabra, Albany-street—Improvements in the action of pianofortes.
2612. Colin Hunter, Islandreagh, Antrim—Improvements in effecting the operations of

drying, heating, and ventilating.
2613. Joseph Parker, Blackburn, Lancashire—Certain improvements in machinery ov

apparatus for roasting coffee, or for other similar purposes.
2614. William H. Olley, Brabant-court, Philpot-laue—Improvements in obtaining

photographic impressions or pictures of microscopic objects.

2615. James Webster, Birmingham—A new or improved instrument or apparatns for

transmitting hydrostatic and pneumatic pressure, which said instrument or
apparatus is applicable to pressure guages, safety valves, thermometers, and
other like machines.

2616. Peter Cato, John Miller, jun., and John Aodley, Liverpool—Improvements in the
manufacture of ships' knees.

2G17. Richard A. Brooman, 166 Fleet-street—Improvements in the manufacture of
cranked axles and shafts.—(Communication.)

2618. Frederick Chapman, Piccadilly, and Charles Bowyer, Davies-street—A method of

purifying and disinfecting intestines, and manufacturing gelatine therefrom.

Recorded November 7.

2619. Henry Dircks, Moorgate-street—Improvements in the preparation and application
of the materials for making worts and washes in brewing, distilling, and like

operations, and in the apparatus connected with the same.
2620. Alexander Porecky, Hackney—Improvements in the construction of safety match

or lucifer boxes.

2G21. Thomas Ollis, jun., Liverpool—Improvements in machinery or apparatus for cut-

ting paper, card-board, mill-board, scale-board, leather, and other substances of

a light nature.
2622. William Spence, 50 Chancery-lane— Improvements in apparatus used in the

manufacture of silk and other fibrous materials.—(Communication.)
2623. Joseph L. «- asanelli, Manchester, and Authony and Louis Casartelli, Liverpool

—

Certain improved apparatus for acertaining the density of water in marine
steam boilers or generators, for the purpose of preventing saline incrustation.

2625. Louis J. V. Vuitton, Paris—An improved apparatus for consuming smoke.

Recorded November 8.

2626. JameB Dickinson, Blackburn, Lancashire—Improvements in machinery or appa-
ratus used in the preparation ot cotton or other fibrous substances for spinning.

2G27. George Bertram, Edinbnrgh, and William M'Niven, Lasswade, Midlothian—Im
provements in the manufacture of paper.

2628. Law ford Huxtable, Bristol— lmptovements in pianofortes.

2629. William Porter, Landsdowne Villas, Brompton—Improvements in the grinding of

cements and other substances, and in the construction of millstones for the same.
2631. Charles, William J., and Richard Vaughan, Birmingham—A new or improved

strap or band for working stamps, raising weights, and transmitting power
generally.

2632. Archibald Reid, Sidmouth-strcet, Regent-square—Improvements in treating iron

so as to render it impervious to continuous oxidation.

2633. William Morphet, Leeds—Improvements in producing the velvet pile and Witney
finish in cloths, and in machinery or apparatus for the same.

2635. Jean B. E. V. Alaux, Paris—A lubricating composition.

2636. Thomas Walker, Balderstone, Lancashire—An improved method of lubricating

the interior of the cylinders of steam-engines, for reducing the friction of the

pistons thereof.

2637. Richard A. Brooman, 166 Fleet-street—Improvements in preserving provisions.

—

(Communication.)
2G38. Richard A. Brooman, 166 Fleet-street—Improvements in machinery for cutting

and dressiag stone, marble, and similar materials.—(Communication.)

Recorded November 10.

2639. Henry Bessemer, 4 Queen-street-place—Improvements in the manufacture and
treatment of iron, and in the manufacture ot steel.

2640. Edwin T. Dolby, Stratford-place, Camden-town—Improvements in printing several

colours at one time from a single stone, plate, or block.

2641. Andrew Barlow, Shirley, Hants—Improvements in mashing apparatuses.

2642. Frangois J. Manceaux and Eugene N. Vieillard, Paris— An improvement in

breech-loading fire-arms and ordnance.

2643. William Stones, Greenhithe, Kent—An improved mode of sizing paper.

2644. Peter Gaskell, Sculcoates, Kingston-upon-Hull—Invention for the admission of

steam into the cylinders of steam-engines by an equilibrium valve.

flSf Information as to any of these applications, and their progress, may be had on appli-

'jition to the Editor of this Journal.

DESIGNS FOK AKTICLES OF UTILITY.

Registered from October 11th to Nov. ith, 1856.

Oct. 17th, 3891 Thomas Pemberton & Sons, Birmingham,—" Door-spring."
— 3892 Smith & England, Wollaston Works, Stourbridge,—" Improved

corn-shovel."
Thomas L. Hemley, Calne, Wilts,—" Chimney-top."
Alfred J. Marriott, 237 Oxford-street,—" The ladle pickle-fork."

James & Eli Gleave, Stockport,—" Improved weft-fork."

G. Wood & Son, Chelmsford,—" Improved turnip-cutter."

Cope & Colliuson, Birmingham and Oxford,—"Lever-table catch."

Nov. 3d, 3898 John Walker, Doncaster,—" Improved water-closet."

Thomas O. Jones and Stopford Jones, 33 Newgate-street, City,—
** Safety pocket protector."

— 3900 William Russ, 27 Gloucester-street, Clerkenwell,—" Bracelet and
necklet fastening."

TO READERS AND CORRESPONDENTS.

E. A., Hampshire.—His " challenge" possesses but the weight of a mere assertion,

and without the means of judging for ourselves from actual facts, we cannot say anything
about the matter.

" Practical Mechanic's Journal" Illustrated Index.—The new edition of this

Index to the Plates and textual contents of the Eight completed Volumes of the Practical

Mechanic's Journal, is now ready. It consists of 32 pages of letterpress, in a coloured

cover, like the Parts ot the work itself; and as it contains separate references to every
subject discussed in the 96 Parts of the Journal, it forms an indispensable requisite for

the library of the mechanical engineer aud general scientific observer.

22d, 3893
KM, 3894
flOth, 3s'.lf,

31st, 3896— 3897
3d, 3898
4th, 3899
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GAS-LIGHT ECONOMICAL ON A SMALL SCALE.

(Illustrated by Bate 201.)

The blessings of gas-light—and they are far greater than either those

who are daily accustomed to the use of this brilliant illuminator, or

those who ignorautly affect to despise its advantages, imagine— are now

being rapidly extended into regions to which the benefits of a steady,

cheap, and cleanly light have hitherto been denied. This is the natural

result of the concentration of industrial attention for the development of

a really sound and useful agent of civilization, after our preliminary

trials of the conversion of coal into that gas which has long served to

flood our largest cities with a light inferior only to that of day, and is

now finding its way into every little village and gentleman's seat, and

wiil soon be seen even in isolated cottages. The new light was restricted

to extensive undertakings, on the supposition that it was practically

available only where large quantities were to be produced. This view,

indeed, has been held until very recently, and the existence of gas

apparatus especially contrived for isolated localities, and the production

of limited quantities of the illuminating agent, must be dated back by

months rather than years. There were two causes at work to fetter

the principle in this way. The first was the want of cheap manage-

able machinery capable of working economically on a small scale ; the

second was the prevalent doubt as to the possibility of drilling private

servants, whose avocations are of the most miscellaneous character, to

direct the miniature manufacture.

The '• Combined Gas Apparatus,"* originated by Mr. George Bower

of St. Neots, Huntingdonshire, has already afforded us the means of

showing that the first retarding cause has been well nigh removed, and

this clearing away of leading difficulties has necessarily prepared the

way for obviating the secondary ones. For, as really available appa-

ratus on a small scale becomes an admitted fact, means for engrafting its

management upon the ordinary business of the domestic household will

speedily follow.

The formation and successful development of the " Provincial Gas-

light and Coke Company," with Mr. Bower as the directing engineer,

has prompted the remarks which we have just made, and the subject

is wide enough to serve as the basis for much practical elaboration.

This new company has been created for the purpose of erecting gas-

works in country towns and large villages, where the local capital may

be insufficient for the purpose. Since its establishment, the small towns

of Cottingham and Patrington, near Hull, Navenby, Wellingore, and

Barrow-on-Humber, in Lincolnshire, have been lighted by its agency,

and vigorous steps are now being taken for thus supplying gas to

numerous other places similarly circumstanced.

The leading features of this undertaking are, that the entire fit-

tings are furnished by and under the supervision of the company.

The meters which measure out the gas to the consumers are never sold,

but are all rented from the company ; and the landlords of the con-

sumers' houses being parties to the agreement, the house fittings are let

as well. This arrangement has been found to work admirably in

facilitating the introduction of gas-light ; for it is but reasonable that

the mechanical channels for the supply of the gas should be as much a

part of the attached furniture of a house as the chimneys or the doors

themselves. And this system aids the revenue of the company, by

retaining the profit derivable from the use of meters, fittings, and gas-

cooking stoves, as well as that arising from the increase in the positive

consumption of the gas consequent thereon.

The Provincial Gas-light and Coke Company was first of all projected

with a modest capital of £10.000 ; but as the undertaking was at once

felt to be one of the wants of the time, the applications for lighting

See large plate, p. 105, vol. vi.. p. .7/.

poured in so rapidly that it was soon found necessary to make the

capital £100,000—an increase which few honest joint-stock concerns

have achieved in so short a time. In going into the commercial pro-

spects of this scheme, we may look at what has already been accom-

plished in the small towns and villages corresponding in character with

those with which the Provincial Company proposes to deal. The fol-

lowing tabular statement shows how thirteen minor towns, taken at

random from the wide breadth of the provinces, stand in this resrect.

Amount of Dividend per cent.

Name of Town. £ g. d.

Brechin, 8 10

Stratford, 7 10

Kendal, 8 15

Leighton, 7

Liskeard, 8

Littlehampton, 7 10

Mansfield, 10

Mitcham, 10

Oundle,., 7 10

Petworth, 9 10

Quomdon and Mount Sorrel, 7

St. Neots, 8

Tiverton, 10

Now each of these concerns is obviously a separate property, each

having its own board of directors and working staff, and it may he fairly

assumed that a similar number of works, under one directing head,

could be carried on at something like four per cent, less cost ; two per cent,

being saved in cost of management, and two per cent, in the superior

economy resulting from purchasing coal and working materials in large

quantities. In the ordinary destructive distillation of coal, two only of

its products—gas and coke— have been considered to be of really

essential value; but the ammonia, and other of the products of the pro-

cess, will be turned to profitable account by the new 'company.

As the bulk of the company's works will no doubt be erected in agri-

cultural districts where late hours are always exceptional, the summer

consumption of gas will often be excessively small. To prevent loss

under such circumstances, Mr. Bower, the engineer, has introduced a

new system of purification, by which the ammonia, which usually con-

denses, is fixed in passing through a proper agent for the purpose. This,

in conjunction with phosphates and other vegetable stimulants, enables

the company to produce a fertilizing manure ; and, as the accumulations

of winter will be saved and made up into manures in the spring and

summer, both a summer and winter income will be realized. This

portion of the scheme has met with the warm commendation of farmers

residing in the localities where the new works are being erected, and as

the tillers of the soil are generally credited with but a slow appreciation

of the value of innovations, this feeling may be taken as a most favour-

able comment upon the undertaking in its agricultural aspect.

The "Combined Gas Apparatus " is adapted for villages containing

up to 1000 inhabitants, so that the company working it has a wide scope

directly amongst that class of consumers which stands most in need of

artificial light, and which is prepared to pay a somewhat high price for

the luxurious convenience brought within their reach. We can there-

fore hardly doubt that the Provincial Gas and Coke Company will prove

to be one of the most prosperous of the many successful undertakings

which we owe to the development of the limited liability act.

The combined apparatus, as now made, is represented in detail in the

two views, figs. 1 and 2, of our wood engravings. It has no means of

changing from one purifier to the other, and is simply intended for

localities where about 200 lights are required; but in town works it is

necessary that there should be a means of effecting this change, and this

is accomplished by dividing the apparatus into four compartments, and

connecting them from the bottom with three way cocks, so that two only

of the compartments are worked at one time, the other two being ready

prepared with whatever purifying agent is employed. This is a much

simpler plan than that of the hydraulic valve, so commonly resorted to

V..). IX.
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in gas-works, and hence it is especially well suited for works to be

tended by the class of people amongst whom Mr. Bower's apparatus will

principally go ; test-cocks and pressure guages are placed on each com-

partment, so that the pressure and quality of the gas can always be

ascertained. A dry governor of novel construction is also fitted up in

connection with this system of apparatus, answering well for station

gas-works.

There cannot be any doubt, in the minds of those who pay the most

ordinary attention to industrial improvements, that a project such as

that of the Provincial Gas-light and Coke Company, is really a want of

the age; it has certainly not come too soon, like many of the ingenious

speculations of our times, and it is equally certain that it is one of those

things which have come rightly in the right place. By the new plan

of purification, which involves the use of one substance for fixing the

ammonia for the production of a manure, and another to take up the

sulphuretted hydrogen and carbonic acid, the whole of the products are

fairly utilised. Farmers are delighted, if such an extreme expression on

the part of a usually stolid class is allowable, with the new scheme, and

only regret that the coal distilled in each village where the company

carries on its operations, does not produce more ammonia, so as to mix

with the phosphate, the base of the manure supplied from other sources,

and result in a larger quantity of the desired fertiliser.

Our Plate 201 exhibits the general type of the works erected by Mr.

Bower for small town and village purposes. Fig. 1, on that plate, is an

elevation of the works, obtained by taking a section line, a b, through

the boundary walls of the structure, as laid down in the plan, fig. 3;

this elevation represents the front of the coal, coke, and retort house

with its chimney, the fresh and spent lime bouses, and the workshop.

This view, which is taken as looking downwards on our sheet, that is,

with the face of the observer towards the lower edge of the plan, also

shows the combined gas apparatus, o, containing the hydraulic main,

washer or scrubber, and condenser and purifier, as well as the pump, d,

for raising the tar from the sunk tank. Fig. 2 is a corresponding

elevation of the works, obtained by taking a second section line, e f,

on the plan, and looking towards the upper or gas-holder side; this

view shows the gas-holder, g, and the house and offices of the super-

intendents. Fig. 3 is the plan or horizontal section of the centre works,

showing that the whole of the details are embraced by the rectangular

wall of the establishment; the three converging ducts show how the

gas is conveyed from the retorts to the combined apparatus, and thence

by the inlet pipe, n, to the gas-holder. Another pipe conveys the gas to

the governor, I, whence the outlet line, J, carries it away to the service

main.

During the last four years, Mr. Bower has lighted more small towns

and factories, both at home and abroad, than perhaps any other man
in the country. All of these, we believe, are prosperous investments.

At any rate they are paying from five to twelve and a half per cent.

on the invested capital; whilst they are fulfilling, in other respects,

all the requirements of the users, and have proved that first-rate gas-

light is really economical on a small scale. Hence we have the more

satisfaction in making known the details of the apparatus employed—in

as far as, whilst it is theoretically good, it is practically and commercially

sound.

Gas-lighting has had to contend with many enemies; it has been said

that rooms so illuminated, are more unhealthy than those in which dark-

ness is made visible by oil lamps or candles. Those who advance such

an argument, of course forgetting that with gas comes a light far sup-

erior to that of oil lamps or candles, and that if the illuminating power

is increased so also must be the ventilation. A good gas jet and a single

candle are indeed two very different things, and whilst we recognise this

difference in the light, we too often forget it in our estimate for the

relative ventilating power required. In a gas-lighted house there are

no candles to sivuff, with a light always changing in intensity; no lamps

or candlesticks to trim and clean; nor any danger from chance sparks.

Then, again, going even to the high price of 7s. 6d. per thousand feet

for gas, we find that 22 feet, costing but two pence, gives the light of a

pound of mould candles; so that gas-light, under its worst auspices, is

really no more than one-fourth the cost of other sources of artificial light,

whilst it is most unquestionably safer, more cleanly, and healthy.

Not many weeks ago, the Times indulged in the following remarks on

this subject : "If the railroad and the telegraph may be said to annihilate

distance, save time, and so lengthen human life indefinitely, such also

was the effect of gas in these northern climes, for it lengthened the day

immeasurably. To the wealthy citizen, who had lamps of every contriv-

ance and candles of almost every combustible material at his command

—

who, on the dark nights, had his servant to carry a lantern before him, and

who alighted from his carriage amid the glare of links, there has not been

much change; and most of us still prefer our lamps and candles to the

smell of the gas in our drawing-rooms, the rapid tarnishing of every

metallic surface, and the hot radiance of the jets. But to the poor man,

who had but his penny candle at home to see to read by—to the workmen

whose business requires a strong and at the same time a diffused light

—

to the million who wish to go out on a dark night— to the crowds who

wish to assemble in public, the facilities afforded by gas have been

immense. It has indefinitely added to the length of our days, and it has

immeasurably added to the pleasure of our lives."

Even this faint admission is something, considering the quarter whence

it comes, but it is not quite so graceful an acknowledgement as the sub-

ject deserves. " Lamps of every contrivance, and candles of almost

every combustible material," are luckily exploded disagreeables wher-

ever gas has penetrated. But our newspaper oracle speaks too boldly

in his prejudices, when he says "most of us still prefer our lamps and

candles." The smell of gas is not an absolute necessity, and it certainly

is by no means a constant attendant upon gas illumination; for in those

cases where any odour is perceptible, it is, in ninety-nine out of every

hundred, due to imperfect combustion, and all that is required is anew

burner; but we put it to any common-sense observer, whether it is not

better to submit even to some trifling drawbacks, than to return to the

dirt, discomfort, dim light, and dearness of oil lamps and candles.
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THE SUBMARINE TELEGRAPH OF THE ATLANTIC.

Not many days after we penned our remarks upon the then pending

commercial negotiations of the Atlantic Telegraph Company, intended,

not to bridge, but to tunnel the great ocean which lies between our shores

and those of America, the subscription list for the £350,000 required for

the purpose was triumphantly closed, the demand for shares having far

exceeded the supply. The proportions in which the 350 shares have been

taken are 101 in London. 88 in America, 86 in Liverpool, 37 in Glasgow,

28 in Manchester, 4 in Tewkesbury, 4 in Brighton, 1 in Nottingham,

and 1 in Leamington. It is understood that application will be made to

the United States Government for an annual grant equal to 4 per cent.

on the capital, such as has been accorded by the British Treasury. The
company possess an exclusive privilege from the British colonies of New-
foundland and Prince Edward's Island, and also from the state of Maine,

for bringing submarine cables to those shores.

In looking back upon the past history of that great invention which
will shortly enable us to converse in the most intimate manner with our

distant American cousins, we find that hardly fifteen years have elapsed

since the success of the first line of electric telegraph demonstrated the

immense practical importance of the system. Its rapid adoption by
almost every civilized nation already gives promise of even greater things

than it has yet accomplished in the furtherance of social and commercial

intercourse. It is, however, only within the last five years that practical

men have wrought out successfully the application of the same principles

to the still later problem of submarine telegraphy. Surrounded by every

species of difficulty which besets a new and untried path, Mr. Brett, with

the aid of a few associates, achieved in 1851 his first success in the elec-

tric union of France and England.
The result of this decisive experiment, favourable alike in its national,

commercial, social, and remunerative aspects, has been such as todisarm all

prejudice, and to encourage a desire for the utmost possible extension of

similar undertakings.

England is now united by six distinct submarine cables to adjacent

coasts, and other countries have not been slow to catch her spirit of

enterprise in this important application of science to the wants of man.
America alone, the greatest aud most progressive of all the nations with

whom we have intercourse, has hitherto been debarred from participating

with us in the advantages of electric intercommunication, whilst the

daily increasing requirements of the two nations render such an institu-

tion more than ever necessary to the well-being of both. The genius of

science and the spirit of commerce alike demand, that the obstacles of

geographical position and distance alone shall no longer prevent-the

accomplishment of such an union. Under the influence of these consi-

derations, the subject of establishing a telegraph to America has been

largely and arxionsly studied on both sides of the Atlantic.

The careful and elaborate investigations of Lieutenant Maury, of the

U. S. Navy, into the physical geography of the sea, threw a new light

upon what had been supposed to constitute the chief engineering diffi-

culties of such an enterprise. His clear and accurate definition of the

currents of the ocean, and the soundings of the Atlantic deeps,—imper-

fectly known previous to his researches,—have developed an extraordi-

nary fact. The two conditions to be chiefly desired for the successful

submersion of a telegraphic cable are, the absence of currents interfering

with the steady descent of the line ; and a level bottom with a stratum

likely to remain undisturbed, and adapted for its subsequent security and
preservation. These conditions, though first elucidated for philosophic

objects other than those of telegraphic science, have been shown to exist

in a remarkable degree throughout a plain extending between the coasts

of Ireland and Newfoundland, which possesses the additional advantage
of being the shortest possible route between the shores of the Old and
New World. So marked, indeed, are those features, and so favourable is

their bearing on the great pp ject, that they seemed to the discoverer at

the time so providential, as to justify his designation of it as the Tele-

graph -Plateau.

The mighty current which takes its rise in the Gulf of Mexico,. and
flows northward as far as the banks of Newfoundland, washes the eastern

shores of the United States with great force ; and the precipitous hollows

existing in its course would render a route to the south of the banks
impracticable for telegraphic purposes. Immediately to the north of the

great banks, these abysses cease to exist.* Stretching away in a direct

line from St. John's, Newfoundland, to the bay of Valentia, on the Irish

coast, lies the vast sub-oceanic plain already referred to, which is situated

in the line of nearly absolute rest of the waters of the Atlantic, the bed
of which has been shown, by the specimens obtained on sounding, to

-i-t throughout of the most minute microscopic shells, which, from
their delicate organism and the perfect state in which they are found,

prove the utter absence of all motion in the water surrounding them.
To use the words of the highest authority on the subject,*—"this pla-

teau is not too deep for the cable to sink down and rest upon, and yet not
so shallow that currents or icebergs, or any abrading force, can derange
the wire after it is once lodged upon it."

In April, 1854, a company was incorporated by act of the Colonial

Legislature of Newfoundland for the purpose of establishing a line of
telegraphic communication between America and Europe. That Govern-
ment evinced the warmest interest in the undertaking, and in order to

mark substantially their sense of its importance, and their desire to give
to it all the aid and eucouiagement in their power, they conferred upon
it, in addition to important privileges of grants of land and subsidy, the

sole and exclusive right of lauding a telegraphic line on the shores within
their jurisdiction, comprising, in addition to those of Newfoundland, the
whole Atlantic coast of Labrador, from the entrance of Hudson's Straits

to the Straits of Belle Isle. This act of the Colonial Legislature was sub-
sequently ratified and confirmed by Her Majesty's Government at home.
The Company also obtained in May, 1854, an exclusive charter from the
government of Prince Edward's Island, and afterwards from the State of

Maine, and a charter for telegraphic operations in Canada.
The exclusive rights absolutely necessary for the encuuragement of an

undertaking of this nature having thus been secured along the only sea-

board eligible for the western terminus of an European and American
cable, the Company in the first instance commenced operations by pro-

ceeding to connect St. John's, Newfoundland, with the widely ramified

telegraph system of the British North American provinces and the United
States. This has been recently completed by the submersion of two
cables in connection with their land lines: one, eighty-five miles in

length, under the waters of the Gulf of St. Lawrence, from Cape Ray
Cove, Newfoundland, to Ashpee Bay, Cape Breton ; the other, of thirteen

miles, across the Straits of Northumberland, connecting Prince Edward's
Island with New Brunswick. Electric communication is thus established

direct from Newfoundland to all the British American Colonies and the
United States.

On the Irish side, lines of telegraph have been for sometime in opera-

tion throughout the country, and are connected with England and the

Continent by submarine cables. The only remaining link in this elec-

tric chain, required to connect the two hemispheres by telegraph, is the

Atlantic cable.

The New York, Newfoundland, and London Telegraph Company being
desirous that this great undertaking should be established on a broad
and national basis, uniting the interests of the telegraph world on both
sides of the Atlantic, have entered into alliance with persons of import-

ance and influence in the telegraphic affairs of Great Britain : and in

order at the same time to obtain the fullest possible information before

entering upon the crowning effort of their labours, they have endea-
voured to concentrate upon the various departments of the undertaking
the energies of men of the highest acknowledged standing in their pro-

fession, and of others eminently fitted for the work, who were known to

have devoted much time and attention to the sul ject.

The route between the two shores had already been minutely surveyed
by Lieut. Maury, whose name alone amongst nautical men is a sufficient

guarantee for the accuracy of the results obtained, and whose personal

counsel and co-operation the promoters are authorised to say will be
given to the undertaking in bringing it to completion. The data obtained

by him have received the most ample corroboration in the recent special

soundings taken by order of the United States government, at the in-

stance of the New York, Newfoundland, and London Telegraph Company,
by Lieutenant Berryman, U.S.S. " Arctic," whose valuable and able

assistance the Company wish to acknowledge.
In the engineering department, advantage will again be taken of Lieut.

Maury's invaluable advice in connection with the machinery employed
in paying out the cable, and of the co-operation of others who have car-

ried out the submersion of the submarine lines already laid. The sound-
ings of the ocean along the plateau, which gradually increase from 1000
fathoms to 2070 fathoms at the middle and deepest part, present no
obstacle in depositing a cable with regularity along a soft and almost
level plain of such a nature,—and the question of submerging a cable in

depths almost equal, and under less favourable conditions, has been
already surmounted without difficulty.

In order to determine various points connected with the electrical

department of the undertaking, a continued investigation of all the

phenomena connected with the use of long submarine circuits has been
carried on during the last two years; and Professor Morse, who has
recently visited England, has for many days consecutively, gone into a
rigid series of demonstrations on this subject in connection with those

* Maury's Physical Geography of the Sea, p. 256.
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gentlemen who have devoted so much energy and patience to tins depart-

ment of the work. He declares his conviction that the problem is con-

clusively solved, and that the attainment of full commercial success is no
longer doubtful.

It may be mentioned here, that the possibility of readily and rapidly

transmitting telegraphic signals beyond a certain distance by submarine

wires, had been thrown into some doubt by the discovery of certain phe-

nomena of induction and retardation, described by Professor Faraday.

In the year 1854, at the instance of Mr. Brett, Mr. VVildman White-
house first took up the subject, of the effects of induction in long sub-

marine conductors, in its relation to practical telegraphy, by commencing
a series of preliminary experiments upon a cable containing 660 miles of

submarine wire. In the following year, when the great project of Trans-

atlantic communication came more prominently into view, these experi-

ments were continued more fully on 1125 miles of similar wire, the results

being obtained and recorded with the utmost care and accuracy, by
means of apparatus contrived for the purpose, and new both in character

and principle. Several facts of the highest importance to electrical

science, and of the most encouraging nature as regards the undertaking,

were thus determined ; and in a still more extended series of experiments

this year on 1020 miles, conducted conjointly by Mr. Whitehouse and
Mr. Bright, engineer to the Magnetic Telegraph Company, these two
gentlemen have been enabled to realise and amplify every previous

encouraging result, and at the same time to perfect instruments suitable

for practical telegraphic use, and capable of working through almost

unlimited lengths of submarine wire. The size of the conducting wire

required for such distant operations has formed the subject of special

inquiry with these gentlemen. They have finally established a claim

to the foremost position in the scientific department of the undertaking, by
practically demonstrating to Professor Morse and others, on an unbroken
length of over 2000 miles of subterranean wire, the fact of telegraphic

operations carried on with an amount of accuracy and at a speed which
determines at once the certainty of full commercial success.

Nothing can be more satisfactory than the result of these experimental

demonstrations, which have been verified by Professor Morse,—proving,

as they do— first, that telegraphic signals can be transmitted without

difficulty through the required distance; secondly, that a large conduct-

ing wire is not required for the purpose ; and thirdly, that the communi-
cation can be effected at a thoroughly satisfactory speed. All the points

having a direct practical bearing on any part of the undertaking have
thus been subjected to a close and rigid scrutiny; the result of this

examination proving to be in every respect of the most favourable char-

acter, it remained only that those possessing the required power should

take the initiative.

The very grandeur of the undertaking constitutes a sufficient guaran-

tee for its commercial success when carried out; as, in addition to the

great use of the cable by the governments on each side of the Atlantic,

and in ordinary social intercourse, it will constitute the chief medium
through which all the important business transactions between the Old
and New World will be effected. The transmission of intelligence for

the press in both continents will also form a most important feature of

its usefulness.

It will readily be admitted that the number of messages at present

passed along the wires to or from a single capital like London,* where
the rapidity of railway transit renders the Post-Office a powerful com-
petitor, will scarcely constitute any criterion of the probable amount of

traffic through a cable affording the only rapid means of communication
between two vast and civilized continents, and which in its operation

will shorten the period of an interchange of correspondence almost from

a month to an hour, and to which the whole of both networks of telegraph

lines, already established throughout Europe and America, amounting to

not less than 100,000 miles, will act as feeders. A very limited number
of commercial messages forwarded from each side daily, occupying the

cable but a few hours, will, without any other sources of revenue, pro-

duce a large return on the entire capital.

The difference of longitude between the two continents presents
another important consideiation connected with the advantageous work-
ing of the line ; for, owing to the time in America being nearly five hours
later than in Europe, the whole of the business messages of the day trans-

mitted from this side between 10 a.m. and 3 r.M. will have arrived in

America by the time the mercantile community in the various cities and
towns throughout the New World have commenced business, and the
cable be thus perfectly clear for the return flow of messages to Europe.
As we have ah eady stated, the deepest part of the valley of the Atlantic,

surveyed between Iieland and Newfoundland, is 2070 fathoms, and with

* Not less than 3000 messages are transmitted in and out of London, and a larger num-
ber in and out of New Yoik daily.

this telegraph we shall be able to send by the electric current 30,000
words in 24 hours. . A line is now completed between New York and
Newfoundland, a distance of 1700 miles, and a message has been sent,

and a reply received, in 15 minutes.

The manufacture and shipment of the cable have been arranged to be
accomplished by the end of next May; the promoters expect to open up
telegraphic communication between Europe and America in the follow-

ing month.

EXPENSES OF THE GOVERNMENT PATENT OFFICE.

The following letter from the pen of J. Henry Johnson, Esq., has

been addressed to the Laic Times. The large practical experience of the

writer on the law and practice of patents for inventions, entitles his

remarks to attentive consideration, totally apart from the plain, strong,

common sense, in which be addresses himself to the understanding of all

who care to devote consideration to this important subject:

—

" I observe in your leading article of last week some very important

remarks upon the expenses of the Government Patent Office, and more
particularly upon the enormous fees paid to the law officers. Both law
officers are paid out of the patent fees, upon the ground that the cases

are divided between them, as you will readily see on reference to the

number of cases each officer has been paid for, and the total number of

applications made during the year. In addition to the enormous sums
paid by the Patent Office to the law officers, they also derive a large in-

come from direct payments by inventors, as they are paid £7 for each

decision in cases of opposed patents, where they are attended by agents

or solicitors only, and £14 in each opposed case, where they are attended

by counsel. As each hearing seldom occupies more than a few minutes,

and as the law officers make a practice of having several hearings at the

same time, their fees in such cases appear as exorbitant as the fees you
have remarked upon. No return is made of the gross amount of these

fees, but it would be interesting to those who pay attention to patent

matters, to see what they annually amount to.

" But I should not have troubled you with this communication simply

to remark upon the enormity of these fees, had I not another object in

view ; namely, to point out how very unfit the law officers are for the

duties for which they are thus paid. You will see that by far the

largest proportion of the fees is paid for their certificates of allowance of

provisional protection. This duty consists, or rather ought to consist,

in the careful examination of provisional specifications, with a view to

ascertain that those documents accurately describe patentable inventions,

and that such provisional specifications are not so loosely prepared as

to.allow the inventors, under colour of them, to insert inventions in their

complete specifications other than such as are described in the provi-

sional specifications. It will readily be seen that very considerable care

and high scientific skill are necessary for the proper performance of this

duty, whilst it is a well-known fact, that the law officers of the Crown
consider their duties as regard patents entirely subservient to their other

occupations, and inventors have good reason to complain that they pay

not less than £10,000 per annum, for services thus performed in a very

loose and unsatisfactory maimer.
" I beg to suggest that inventors would receive a very great boon, and

that the public might save at least £8000 per annum, by the appointment

of some gentleman possessing the requisite abilities, who should devote

himself entirely to the performance of the duties relating to patents for

inventions now in the hands of the law officers. There would be no

difficulty in meeting with a proper person for such an office, who would

be amply paid by a salary of £2000 a-year ; the delays now existing,

and the subject of great complaint, would be entirely obviated, whilst

the duties of the office would be infinitely better performed than at pre-

sent, and no less a sum than £8000 would be aunually saved to the

public.

" I wish most carefully to disown any imputation upon the law officers

personally, as I believe they invariably perform their duties with the

greatest regularity in their power; but it is quite impossible, that, with

proper attention to their private professional practice, and to the other

demands upon their time as legal advisers of the Crown, and as members

of Parliament, they can peruse and decide upon upwards of 3000 appli-

cations for patents per annum.
" J. Henry Johxsok.

" 47 lincoln's-inn-fields, 19th Nov., 1856."

Since this letter was written, Manchester—attracted to the subject by
the changes in the law officers, which have transferred Sir Alexander

Cockburn, the late Attorney-General, to the Chief-Justiceship of the

Common Pleas—Sir Richard Bethell, the late Solicitor-General, to the

Attorney-Generalship—and Mr. Stuart Wortley, the late Recorder of the
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City of London, to the Solicitor-Generalship—has had a public meeting

on the snbject. The result of this meeting was the adoption of a memo-

rial to the Lord Chancellor, praying for the appointment of special

scientific officers to perform the duties at present so inefficiently attended

to by the Attorney and Solicitor-General, as suggested in the letter

which we have quoted. This is strong concurrent testimony to the

soundness of the views expressed by Mr. Johnson, and the movement

gives us hopes that something may now be done for the remedy of an

evil which has long been felt and complained of.

COMBINED EXTERNAL AND INTERNAL FURNACE
STEAM BOILER.

By Mr. David Auld and Mr. John Stephen, Glasgcne.

(Illustrated hy Plate 202.)

The stationary or factory steam boiler, which we illustrate in our

Plate 202, has been jointly devised by Mr. David Auld, well known as

an ingenious mechanical engineer of Glasgow, and Mr. John Stephen, of

the Adelphi Cotton Works, in the same city, with the view of being

worked with both external and internal furnaces and flues in combination,

the object being the securing a superior concentration of boiler or steam

power, the economy of fuel, and the prevention of smoke.

In applying this invention to a cylindrical steam boiler, the boiler

shell is so mounted that its lower side comes to be about on a level with

the floor line of the boiler-house; an external furnace or fireplace is

formed in a suitable recess beneath this level, and the smoke and heat

current therefrom passes directly beneath the boiler, to the back or

further end, along a suitable bed flue formed in the brickwork of the

boiler seat. Above the level of this external furnace, and inside a flue

running directly through the boiler longitudinally, there is a second but

internal furnace, arranged in the general- manner hitherto adopted in

boilers with internal fire?; the gaseous current from this internal fire

traverses the entire length of the internal boiler flue, and on reaching

the back end, the current joins and mingles with that from the external

furnace. The combined current then turns back and divides into two

portions, returning along two external flue passages formed between the

lower part of the external surface of the boiler shell, and the internal

surface of the seating brickwork. In this way the two currents pass to

the front or furnace end of the boiler, when they return again to the

back or chimney end, through two higher external flues, and proceed

thence to The chimney. These higher external flues may be at such a

level, that the gaseous current passing through them may heat the steam

in the steam portion of the boiler above the water, and thus surcharge or

superheat an 1 dry the steam as fast as it is generated. The extern'al

and internal furnaces are fired alternately, so that the crude unconsumed
gaseous products from one fire are consumed and turned to economical

account, by passing through the flame and more highly heated current

of the other. Instead of a single internal furnace and flue, the boiler

may be made with two parallel furnaces; these furnaces have their

flues so arranged, that their gaseous currents combine in a combustion

chamber at or near the bridge. This combined current subsequently

diverges into two separate currents, which pass to the back end of the

boiler and then join, traversing the flues in conjunction with the external

furnace current.

To insure regularity and certainty in the smoke consumption or pre-

vention, an automatic air supply valve is fitted up in the front or end of

the boiler mounting, and communicating with an air channel passing to

a hollow in the bridge, or to some other point at or near the bridge; this

air valve is connected with a steam-pressure regulating apparatus, such

as that which Mr. Auld has already extensively applied. When the

steam pressure, as indicated by such apparatus, falls, and it becomes
necessary to fire, the connection with the pressure apparatus causes the

air valve to be opened, so that, a3 fresh coal is supplied, air is admitted to

aid the combustion and consume the gaseous products. Ey another

arrangement, provision maybe made for effecting the satisfactory supply

of the boiler with feed-water in an economical manner. A float is fitted

up inside the boiler, and as the water level falls, the descent of this float

is made to admit steam from the boiler to work a pair of small or "don-
key" engines, which continue to pump water into the boiler until the

ascent of the fl iat causes the actuating steam to be shut off.

Our Plate 202 exhibits two views of a stationary boiler arrangement
of thi3 kind. Fig. 1 represents a pair of boilers as working in concert,

one being in transverse section through its duplex furnace, and the other

in external end elevation. Fig. 2 is a longitudinal section of one of the

boilers: the Loiler.s, a, are plain cylinders with flat ends, each having
two internal furnaces, b, which open at their back ends into a single

combustion chamber or space, c, where the gases from the two furnaces

are combined. The combustion chamber, c, leads into two flues, n,

which convey the gases to the back end of the boiler. Beneath each

boiler is a large furnace, e, provided with two coaling doors, f, and the

gases from this furnace pass along a wide flue, o, running along under

the boiler to the back end. At the back end of the boiler the gases from

the external and internal furnaces are commingled, one-half of those from

the lower external flue, G, mixing with those from each of the internal

flues, d, and returning along a side flue, h, to the front or furnace end ol

the boiler. At the front end of the boiler each side flue, h, communicates

with a flue, J, above it, along which the gases return to the back end of

the boiler, where the currents from the two flues combine and pass ofl

to the chimney. In this manner the gaseous currents from the several

furnaces are commingled; and as the furnaces are fired alternately, or in

rotation, the green smoke of one furnace mixes with the incandescent or

highly heated gases from the other, such smoke being thereby consumed.

To aid the consumption of the smoke, and to otherwise regulate the action

of the furnaces, provision is made for the supply of atmospheric air at

the bridge, k, of the lower external furnaces, e. Passages, l, running

along the sides of the furnace through the brickwork, convey the air

from the front of the boiler to a hollow space in the bridge, fc, and the

air issues thence into the furnace, through apertures formed in the brick-

work; the air is thus heated by the radiation of heat through the sides

of the furnace. The admission of the air is regulated by valves, m, at

the front ends of the passages, l, these valves being worked by rods, n,

passing up to levers on a small shaft, o, running along over the front

ends of the boilers, so as to be connected to the entire set of air valves.

This shaft, o, carries a short lever connected by a rod, p, to a bell-crank

lever at the back end of the boiler, the other arm of which is connected

to Mr. Auld's patented apparatus, already referred to, for regulating the

flue dampers of steam boilers; and it is so contrived in the present instance,

that when the float descends, and thereby causes the damper to be opened,

it also causes the air valves, M, to be opened for the admission of air.

Any self-acting apparatus for actuating the flue dampers of steam engines,

may in this manner be arranged to act on the air supply valves likewise.

Access is obtained to the lower furnaces and their ashpits, q, for the

purpose of supplying the fuel to these furnaces, by a recess, e, and this

recess is covered with a staging, s, of wood or iron, for supplying the

upper internal furnaces, E, from. Of course, if the bottoms of the ashpits

or of the lower furnaces coincide with the floor level of the engine-house,

the staging for firing the upper furnaces, b, will require to be elevated

above that level. The furnace gases do not, after leaving the boilers, pass

at once to the chimney, but are first made to envelop or pass round a vessel,

into which the feed-water is passed before being taken into the boiler;

in this manner a portion of the heat which would otherwise pass up the

chimney is turned to useful account, in raising the temperature of the

feed-water. The feed-water is pumped into the boilers by means of a

pair of small or donkey engines, which may be conveniently placed upon

the top of the boiler brickwork. The donkey engines are composed of

two small steam cylinders, working two plunger pumps direct; the pis-

tons of the cylinders also turn a small crank-shaft with a fly wheel upon
it, which shaft carries eccentrics for working the valves, and has the

crank of one cylinder at right angles to the crank of the other cylinder,

so that the engines can be started or stopped in any position. The steam

for working these engines is supplied from one of the boilers by the pipe,

T, the supply being regulated by the valve shown in section in fig. 3

;

this valve is of the equilibrium kind, and is worked by a lever, v, con-

nected by a rod passing through a stuffing-box in the boiler casing to the

water level float. These details are so arranged, that when the water

level sinks too low, the float pulls down the lever and opens the valve at

t; this allows steam to pass into the pipe, and thence into the donkey
engines, which are thus set to work, and pump water into the boilers

until the level rises, and carrying up the float causes the valve to close.

The water is drawn from the feed-heating vessel by a pipe which com-
municates with the suction valves of both pumps, and from the pumps
passes into a pipe communicating on one side by a weighted valve with

a pipe returning to the vessel, and on the other side with an air vessel

and branch leading down to the horizontal pipe, v, in front of the boilers;

this pipe communicates with each of the boilers by branches fitted with

stopcocks, by means of which the communication with any one of the

boilers may be cut otf at pleasure. A clack valve is placed on the pipe

leading down to the horizontal pipe, v, to prevent the water from return-

ing along this pipe. The object of combining two steam cylinders in

the donkey feed engines, is to have them so that they can be started at

any point of their stroke or revolution, and any kind of steam-engine

—

such as a rotatory engine, for example, which can be started at any point

of its stroke or revolution—may be used for pumping the feed-water into

the boilers. Hence these donkey feed engines are completely self-acting,

and they keep the boiler water level right at all times, both by day and
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night, and whether the main engines are at work ur not. 9o long as there

is steam in the boilers.

According to a later arrangement, patented by Mr. Stephen, a thin

taper water space, or "midfeather," w, is disposed in the centre of the

furnace, extending from the under side of the boiler, down to and through

the line of the furnace bars. This water space opens at its upper wide

end into the bottom of the boiler, which has a row of openings in its shell

at that part to form the communication. The boiler itself is set slightly

out of the horizontal line, the furnace end being somewhat lower than

the reverse end ; hence the mud and deposit of the water is continually

directed towards the front or furnace end, where it falls from the boiler

into the narrow bottom of the water space or pocket. The part where

the deposit accumulates is carried down to a short distance below the fur-

nace bars, so that the heat of the fuel cannot act injuriously upon the

metal of the division space, and burn it where there is no water present

to protect it. The mud or sediment which accumulates in the bottom of

the water space, can be removed bv an instrument put in either from the

interior of the boiler, or through a plug way in the front end of the water

space; loose deposit can, of course, be blown out through the plug way
by the steam pressure of the boiler. The water space being passed down
into the furnace, in the centre thereof, forms the means of dividing the

furnace into two equal parts, so that the sections can thus be fired alter-

nately; also instead of using separate steam domes or chambers for receiv-

ing the steam from the boiler, in readiness for delivery in a dry condition

to the pipes proceeding to the steam-engine, one continuous horizontal

pipe of wide diameter is used for this purpose. This is a much simpler and
more satisfactory arrangement than that of separate steam chambers, for

such a steam receiver is in reality nothing more than a wide conducting

pipe; as to its superior workmanlike neatness, there cannot be two
opinions.

The patentees have erected several of these boilers for factory pur-

poses, and they have been rewarded for their exertions after improve-

ment, by securing three most important points of advantage in the eyes

of the factory owner—economy in the consumption of fuel, an increase

of steam, and simplicity of management.

MECHANICAL NOTES FROM AMERICA.

The Steamship "Adriatic:" her Governor, Boilers, Valves, and

Surface Condenser.

A hackneyed subject is this steam navigation. Its praises have been
written in almost every style, and in, we may presume, quito every lan-

guage. It has leaped like a war-horse from the fertile brain of inventive

genius, and in the brief space of a single generation has dotted even the

most remote inland waters of every civilized country with roaring, foaming,
living masses of wood and metal. Regular lines of steamers cement and
harmonize the feelings of the most widely separated communities, whilst

loud-mouthed monsters of the same kith and kin rob war of what have
always been its chief attractions— its adventure and poetry. It may be
tedious to read long and minute specifications of every new accession to

this herculean power ; it must certainly be so to those who chance not to

recollect the dimensions and arrangements of previous candidates for

admiration in thesame line, but occasionally examplesaredeveloped which
differ widely from the ordinary run. Such a case is that of the mam-
moth steamship Adriatic, constructing at this port, a ship which will

make her first trial trip in about two weeks from this date.

The Adriatic is a ship which has long existed in imagination, and even
in many of the standard advertisements of the company sines its for-

mation, but its construction was not commenced until about one year ago.
She has been built for the American and Collins' line of New York and
Liverpool United States Mail steamers, a line of which, however, Messrs.
Brown Brothers, of the latter place, are very large owners. Her hull has
been modelled and completed by the late George Steers, and it possesses
externally a rare degree of grace and unpretending beauty. Her me-
chanism is by Messrs. Stillman, Allen, & Co. of the Novelty Iron Works,
who are also large owners in the line. The engines are the largest and
most powerful afloat, and the ship combines more features, nearly or
absolutely novel, than any other large vessel ever constructed in this
country. The principal dimensions of this ship, the Vanderbilt, another
American steamship constructed during the past summer, and the English
iron steamship Persia, which will be, until the completion of the Great
Eastern, the three largest steamers in the world, are as follow :

—

Adriatic, Persia, VandcrVill.

Length over all 351ft. 8 in. ... 390 ft. ... 335 ft.

Length on load line 343 n 10 „ ... 360 „ ... 323 „
Breadth of beam moulded, 4S „ 8 „ ... 45 „ ... 45
Depth of hold from under spar deck,. 33 „ 2 ,] ... 32 „ ... 32* ",

The Adriatic, like all other American ships, is of wood, the timbers being
white oak, live oak, and locust, with keelsons of hard yellow pine, the
whole very strongly fastened. America has produced a considerable
number of canal boats, small steamers, and the like, of iron, but the
plentiful supply of superior wood, and the high price of the metallic
material, induces the employment of the former in all our large vessels.

A steam war vessel, 210 feet long, now building at Boston for the pacha
of Egypt, is the largest iron vessel ever attempted on this side the Atlantic.

The capacity of the Adriatic, by our measurement, is 5,250 tons, and
she is designed to carry 2,000 tons of cargo, from 210 to 210 cabin, and
about 00 steerage passengers. Like her sister ships of the Collins' line,

she has no bowsprit, and, as will be observed by the figures given above,
her bow rises nearly perpendicularly, instead of overhanging like the bows
of the Cunard steamers. Whilst the Persia is 30 feet longer " over all "

than at the water line, the Adriatic overhangs at both ends only 8, and the
Vanderbilt only 7 feet. She has but two masts, and is square-rigged only
on the foremast. Passing lightly over the expensively wurked products
of the sheep or silkworm, the real or apparent display of precious metals,

the costly veneers or solid woods, the elaborately carved oak, or oak-
stained papier-mache, the brilliant specimens of natural history, stained,

painted, or "burned in," to the glass in the windows, and the efficient

provision for warming and ventilating the closely arranged but well
lighted state-rooms, a little close attention may be bestowed on the con-
tents of the engine and fire-rooms.

The engines are oscillating, ranged fore and aft, and inclined towards
each other, so as to be both connected to one crank pin, or, what is pretty

nearly the same thing, to two crank pins, which are connected together
by a short drag link. Assuming steam to be admitted at the same pres-

sure, and cut off at about the same point in the stroke as in the other

steamers of this line, or in American low-pressure steamers generally, the

actual performance will be about 2,800 horses-power. The wheels are

40 feet in diameter, containing each 32 paddles, measuring 12 by 2 feet

in area. The throttle valve is designed, of course, to stand wide open
on all ordinary occasions, but the lever by which it is controlled is con-

nected to a piston provided for the purpose, which works in a small
cylinder, so that a very slight force applied to a small valve, which con-

trols the admission and escape of steam in this small cylinder, is sufficient

to throw the huge butterfly valve wide open, or nearly to close it in an
instant. This small valve is connected to Silver's marine governor, so

that at the moment when, in a heavy sea, the wheels are so nearly lifted

out of the water as to allow the engines to "race" the governor, by
starting the small valve, and thus allowing

steam from the boilerto act with great force F'ff. 1.

in closing the throttle, it shuts off, or rather

sufficiently diminishes, the supply of steam
before the engine can complete half a revo-

lution.

This governor, the invention of Mr. T.

Silver of Philadelphia, acts on precisely the

same principle as the ordinary conical pen-

dulum or revolving ball governor, except

that the balls are balanced, and are impelled

towards the axis of rotation by a spring

rather than by gravity. Fig. 1 exhibits

this governor complete, as applied on several

sea-going steamers, and also in lieu of the

ordinary governor in land engines, although

it is not easy to find any very marked ad-

vantages, either in theory or practice, at-

tending its use in the latter situation.

The four balls, a, are equal in weight,

and attached to opposite extremities of the

levers, u, which are carried upon the vertical

spindle, c, one on each side, by joint eyes,

d, where are also formed short levers, having

jointed links passing upwards to a sliding

collar, e, on the spindle above. The collar has a helical spring, abutting

between it and the jams.

The spring exerts a force, urging the levers, b, into a position parallel

to the shaft, c, on which the whole is revolving, whilst centrifugal force

urges them towards a position at right angles thereto. The regulating

action of the balls is communicated to the throttle valve, by a pair of

links, g, which pass to the sliding ring, 11. By this simple device, an

effect closely analogous to that of the ordinary ball governor is obtained

independent of gravity ; and the rolling motion, or permanently inclined

position of a steamer in a high wind, exerts no appreciable effect on its

motions. By adjusting the nuts, p, any desired degree of force may be

given to the spring; and it might on a first thought seem advisable, in
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order to make the governor quick in its action, to make the spring very

powerful, and the rotatory motion of the shaft, c, very rapid ; but the

strong disposition of rapidly revolving masses to continue on in the same
plane, makes it, on the contrary, most expedient to employ a motion
fully as moderate as that in the ordinary conical pendulum.
The boilers are of Martin's patent kind, now extremely popular for

marine purposes. Mr. Daniel F. Martin, the inventor, now engiueer-in-ehief

of the U.S. navy, was for many years an engineer on the Collins' line of

steamships, and became pretty familiar with the conditions to be ful-

filled by a marine boiler. He was chief engineer of the Pacific when her

great speed first commenced to attract attention; and, having been sub-

sequently transferred in 1851 to the Arctic, in the stormy month of

February, 1S52, he succeeded in urging her to what was the quickest

run ever made between New York and Liverpool. The distance from

the Battery, at this port, to the Bell Bock, at Liverpool, was made on
that occasion in 9 days, 17 hours, and 7 minutes. The Cuuard steam-

ship Arabia, in 1853, made the passage in only 7 minutes more time

;

aud it is probable that the great length and fine lines of the Persia will

enable her, if aroused by any extraordinary speed in her new rival, con-

siderably to surpass in speed either of the previously built ships.

To return to the Martin boiler, which, though not without its enemies,

has been adopted in all our new steam frigates, and in most of our new
merchant steamships. It is a short high boiler, resembling, in its exter-

nal appearance, the Lamb & Sumner boiler. The furnace or furnaces

extend nearly or quite the whole length of the shell, and the draught

therefrom rises at the back end and returns to the front, through a

chamber or chambers filled with vertical tubes containing water. It is,

in brief, a tubular boiler, with the water inside the tubes—an arrange-

ment which has been frequently adopted, the tubes being vertical to

allow the free escape of the steam. The chief peculiarity on which the

patent is based consists in the location of the tube-chamber over the fur-

nace, so that none of the tubes are exposed to the direct radiant heat of

the fire ; and the qualities claiming attention are—the shortness of the

tubes, and the facility for exchange and repair of the same ; the com-

pleteness of the transfer of heat from the product of combustion to the

metal of the tubes in consequence of their zigzag position, and the con-

sequent agitation of the heated gases in passing among them ; and the

.-.ctive circulation of the water in the boiler, which insures the perfect

absorption of the heat from the metal. The Martin boiler provides

liberal spaces at the sides of the tube-chambers for water to descend in

;

and the particles of steam generated are not compelled, as in many
boilers, to thread their way to the surface through several feet of dirty

and slimy water, but is allowed to drag the water along with it. In

fact, there is a very active upward current of mingled steam and water

rising through the tubes ; for all the steam generated on the crown sheet

of the furnace—always the most efficient heating surface in any boiler

— is projected directly upwards into the tubes. It was at first the

opinion of many, that this fact would act as a drawback to the value of

the invention, by presenting so much steam and so little water in the

tubes as to allow of th;ir rapid destruction ; but no evils have yet been

found in practice, which can, with any propriety, be attributed to this

cause. The tubes are of brass, drawn down from solid ingots by the

Boston Tube Company, so as to ex-
r :

? 2. hibit no seam, and are believed to be

superior in conducting powers and
durability, and about equal in facility

for setting and tightening, to any
others. They are generally 2 inches

in diameter outside, and about 3 feet

long—the greatest length of tube

ever yet employed in this style of

boiler being only 3 feet 6 inches.

Sufficient space is provided between
the bottom of the tube-chamber and
the crown of the furnace to allow

a3cess to the lower ends of the tubes,

and sufficient space always exists

within the shell to allow any tube to

he drawn out and another supplied

in its place when necessary. The
general arrangement of this style of boiler, but without any attempt at

correct proportions, is shown in fig. 2.

.~in';e a period quite anterior to that of the lazy or ingenious Hum-
phrey Potter, the boy who, whether real or fabulous, has generally the

credit of first arranging strings to enable the motion of a steam-engine

to open and close its ports automatically, the subject of valves and val\ e

motions has been one of almost constant agitation. A great step was
that of giving "lead," or allowing the valves to open a little before the

Fig. 3.

end of the stroke, so that the active fluid should have a little time

to rush through the passages and prepare itself for the next effort. An-
other great step was that of cutting off by the action of the main valve,

thus avoiding the trouble and loss of effect attending the employment of

a separate cut-off. But the longest experiments and the greatest ex-

pense have been incurred in overcoming those immeasurable matters

termed practical difficulties—such as the cutting or abrasion of the

surfaces, gradual wearing from the true form, violent concussions, lia-

bility to sudden failure by fracture, and the resistance to working by
hand. The muddy water, and consequent gritty steam, experienced in

many of our marine operations, has been the main reason for adopting

the poppet, or balance poppet valve, so universally employed in this

country, which opens by a single separation of the surfaces without fric-

tion. The single poppet—a mere frustum of a cone inverted, and fitting

into a similarly hevilled orifice for its seat— is employed on almost all

our extremely high-pressure engines. It is necessary to provide power-
ful means for lifting and holding them open, which is done by strong

cast-iron levers operated by toes on a rock shaft. The double or balance

poppet is considerably more complex ; and, although probably familiar

to many of your readers—having originated, it is believed, with the

Cornish pumping engine—a careful sketch, giv-

ing proportions, may not be without interest.

Fig. 3 represents a side elevation of an exhaust

valve and chest, the corresponding steam valve

being precisely similar, except that the larger

portion is above instead of below, the design be-

ing never to have the pressure exactly balanced,

but always tending to force the valve moderately

into its seat. A is the stem by which it is raised

and lowered; n is the upper, and c the lower

disc; d is a thimble; and the space, e, being in

free communication with the boiler, except when
throttled, and the space, p, opening directly into

the cylinder. Large marine engines — even &*

mammoth oscillators—are equipped with these

valves, care being always taken to make the motion as nearly vertical

as possible, as any strong tendency to one side would induce serious

derangement after a little wear. The oscillating engines of the Illinois,

running between this city and Aspinwall, are the only large engines in

which slide valves are employed, and these are considered to be very

objectionable on account of requiring several men to work them by hand.

Some of the oscillating engines now so rapidly being introduced in

the screw steamers on the lakes, employ a modification of slide valve, or

of a three-way cock, which may be introduced as the most simple, before

describing the Adriatic, which is intended to be the most elaborate and

perfect device extant for this class of engines. The single valve intro-

duced and patented by Mr. H. 0. Perry, of Buffalo, is delineated in fig.

4, in which a is a portion of the cylinder corresponding to what is usually

termed the "face;" b is the valve, and o D the ports, the middle one

being an exhaust port opening laterally to the condenser or to the

atmosphere, in the same manner as in an ordinary locomotive or small

stationary engine. The motion of the

valve is a partial rotation or oscillation

in each direction, and is imparted by
means of the shaft, e, which is flattened

and fitted loosely in a slot, as represented,

so as not to prevent either a slight rise

of the valve from its seat when water is

present in the cylinder, so as to demand
it, or a gradual downward motion of the

valve as its face wears away. The valves

of the Adriatic are the invention of Mr.
Allen of the Novelty Works, the designer of her engines. They combine

the sliding with the lifting action in a degree which, unless some unfore-

seen difficulty is involved, will prove far superior to anything yet known;
they are, in effect, mammoth stopcocks, the tapering plugs of which are

in the first place perfectly balanced, so that the pressure of the steam

has no effect, and, as a second and very important feature, are moved
slightly endwise, so as to relieve them from friction at the moment that

they are to be opened. The endwise movement is effected by a wedge-
formed piece attached to the valve gear, and though the taper is very

moderate, and the whole extent of the axial motion is less than a quarter

of an inch, the relief thus obtained from the resistance which would
otherwise he due to friction is very sensible, and the durability of the

surfaces will undoubtedly be much enhanced. Longer experience is

required before its success may be proclaimed as absolutely certain, it.

having as yet been only applied on small models, with the exception of

one large engine driving a mill, a little distance in the country. It has
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there been used about eighteen months, and the surfaces seem to wear
into more and more perfect polish with each succeeding examination.

Fig. 5, which exhibits a cross section of the valve, is introduced to

show the means employed for counterbalancing the steam pressure.

The casing, a, is cast or firmly bolted on the cylinder ; the spindle or

shaft, b, is connected to the
Fi»* 5 - valve gear so as to receive the

proper motion, c being the

valve. The valve has two
opposite faces, as represented,

one covering the port, f, and

the other, which is hollowed or

recessed so as to leave but a

narrow rim, works in steam-

tight contact with the case.

A hole D is cored in the casting,

which puts the cavity thus

formed, in free communication
with the port, f, so that what-

ever steam pressure or vacuum
arises in the cylinder, the

secure condition exists on the

back of the valve. The only pressure then remaining to be balanced is

that tending to thrust the valve towards one of its extremities, on ac-

count of its slight conical form ; this is ingeniously overcome by making
a small cylinder, e, in the unoccupied space within the valve, and in-

troducing a piston.

Passing over much which would probably be interesting to many
readers, a brief notice of the condensers must close this too lengthy
letter. Those in which the water of condensation is preserved from
admixture with the steam, have always been very difficult to keep tight;

their tubes offer the best medium for bringing the steam and the cold

salt water into such contact as to equalize their temperature rapidly, but
the expansion and contraction has been so violent as to loosen them.
Fig. 6 shows the means adopted by Mr. Allen in this ship, with the

design to overcome the difficulty: a are tube ends, d are washers or

rings of india-rubber, whilst b and c are end plates, both required to

fulfil the duties of a tube sheet, b merely supports the

tubes, and allows them to work loosely through, whilst

presenting large holes on one side to receive the tubes

and the rubber rings, but which is suddenly contracted

in its interior, to form a firm abutment against which the

rubber is pressed. This gum is believed to be sufficiently

elastic to admit of all the contraction and expansion which
will be experienced, without any serious leak. The whole
is, of course, covered with water, so that any leak will

admit water instead of air, and the rubber rings will pro-

bably be changed every voyage, the labour and expense
attending which will be trifling compared with that

usually expended on such kind of repairs.

New York, December, 185(3. T. D. Stetson.
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RECENT PATENTS.

PRESSURE AND VACUUM GUAGES.
J. E. A. Gwynke, London.— Patent dated November 29, 1855.

When used for indicating the pressure of steam or gases, the improved
guages are sometimes made with a siphon inside the case to retain a
portion of water, oil, or some such substance, as a medium for the steam
or gases to act upon, and through which to communicate the pressure of
the steam or gas. The fluid contained in the siphon has access to a
cylinder or other suitably-formed chamber, on the top of which is a
diaphragm or piston of india-rubber, gutta-percha, leather properly pre-
pared, or any suitable material, properly secured, and so constructed that
it will move up and down the distance required without friction or injury
to the piston or diaphragm. The piston may be constructed in various
ways, sometimes with a rod which is nude adjustable, so that it can be
lengthened or shortened to any point desired; or a small piston or solid
plunger is used, which fits or covers the top of the diaphragm, and is
capable of adjustment, not being attached to the diaphragm, but simply

resting upon it. The piston rod, whether attached direct to the dia-

phragm, or to the plunger resting on the top of it, is connected by a
moveable joint to an arm formed with a segment of a circle; the peri-

phery of the segment has teeth cut in it, into which a small pinion is

geared, the spindle of the pinion wheel passing through a dial plate, and
carrying an indicating band, which moves round a properly-divided dial,

indicating the degrees of pressure.

In another modification, a convolute or cylindrically coiled spring,

chain, cord, or other suitable flexible attachment, is placed round the

spindle or axis of the hand, made fast at one end, with the other end
secured to the end of a rod,

beam, or lever, which is at-

tached in a suitable manner
to the piston or diaphragm
rod. The action will pro-

duce the effect of moving
the hand or finger round the

dial, according to the pres-

sure. A spiral spring is

attached to the arm of the

segment, which spring may
be variously fitted and con-

nected. A small slide is

placed and made fast at any
part of the arm of the seg-

ment, and keeps the upper
end of the spring steady in

its place; another slide at

the bottom or lower end of

the spring can also be made
fast at any required place,

and, by moving the spring

to the proper part of the arm
or bar of the segment, the

guages can be adjusted to

any amount of pressure.

When it is wanted to indicate

high pressures, two or more
springs are used, the action being thereby rendered more accurate, and
not so liable to alteration or derangement as with one spring. The
springs are coated or covered by electrotype, or otherwise, with metals,

or with any preparation to prevent their oxidation.

When the guage is in action, the pressure of the steam or gas, acting

through the medium of the water, oil, or other fluid contained in the

siphon or body of the instrument, forces up or presses against the dia-

phragm or piston, and the motion given to the diaphragm or piston is

communicated through the piston rod to the toothed segment, which
gears into the pinion, and causes it to rotate, and the indicating hand
with it, round the figured dial, indicating the pressure applied.

When used as a vacuum guage, the siphon is altogether dispensed

with; and this may be done in the construction of the pressure guage, if

desired, provided an external siphon is used. The piston rod is secured

to the piston or diaphragm, and the other end is attached to the opposite

or outer side of the centre on which the segment oscillates; this gives

the same motion as in the pressure guige, but in the vacuum guage the

action is produced by the weight of the atmosphere.

In another arrangement the spring is fixed on the upper side of the

arm of the segment; the action is the same as in the pressure guage,

but the motion is communicated in an opposite direction, and the arrange-

ment is, therefore, the reverse of that used for the pressure guage.

The engraving is a vertical section of one arrangement of the pressure

guage with the siphon, n, c, enclosed in the case. A small tube, c, open

at the upper end, is enclosed by a larger tube, d, closed at the upper end.

The passage, e, at the bottom of the outer tube, n, communicates with

the chamber, f, and when this chamber and passage, together w ith the

outer tube, d, is once filled with water, oil, or other suitable fluid, the

inner tube, c, prevents its running away or leaving the outer tube, d.

A siphon may also be made surrounding the inner portion of the outer

case, which will answer equally well. The piston rod, h, is attached or

fastened to the flexible piston or diaphragm. At i is the centre on
which the segment, n, rotates; the end of the piston rod being attached

at the point k, to the arm of the segment. The pinion, o, works in the

teeth in the circumference of the segment, the pinion carrying the hand
placed over a properly divided dial. At m is the spiral spring; at l the

moveable piece which slips along the bar or arm of segment, and keeps

the spring in its proper place; and at q, the slide for securing the other

end of the spring. Many minor modificitions may be made in the

arrangement, which it is unnecessary to describe.
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GAS BURNERS.

J. H. Johxsox, London and Glasgow, (P. A. Mauxocrv, Paris.)

Patent dated January 31, 185G.

This invention comprehends improvements on a former one by the same
inventor, already described by us at page 137 of our sixth volume, and

his for its object the simplification of the construction, and increased effi-

ciency. Our engraving is a vertical section of the

compound gas burner in its improved condition.

In place of boring out two converging chambers
in a metal cap to form the two burners, it is preferred

to insert two of the ordinary Manchester burners,

c 2 c3 , with their upper ends slightly converging, in a

metal cap, a, which forms the main or double burner

composed of the two single Manchester burners fit-

ted therein, the flames or jets being made to meet
and combine a short distance above the main burner.

An air passage may or may not be left between the

two burners to increase the brilliancy of the light,

and otherwise improve the combustion of the gas.

The regulator, according to one modification,

consists of a small metal disc, o, hinged to one side

ofthe lowermouth or entrance, x, ofthe main burner,

which is notched slightly at the side to admit of a certain amount of

gas passing into it, even should the regulating valve be closed or forced

by the pressure of the gas against the mouth of the burner, otherwise the

light would be extinguished. Below the regulating valve is screwed a

disc, d, having an opening in the centre sufficiently large to allow the

requisite supply of gas to pass through ; this disc serves to adjust the

amount of opening of the valve, o, which, when open, rests upon it at one

side. By screwing the disc up or down in the chamber, e, it is evident

that the regulating valve will be rendered more or less sensitive to the

pressure of the gas. In a space, b, above the regulator is fitted a wire

gauze disc, c, for the purpose of thoroughly dividing or separating the

gas into innumerable small streams before issuing from the burners.

Wire gauze may also be applied to the air apertures at the bottoms of the

chimneys of gas burners, for the purpose of dividing the air before getting

within the chimney and feeding the flame, whereby a greater brilliancy

of light will be obtained.

Another modification of regulator consists of two discs placed one above

the other inside the burner, a space being left between the upper and

lower disc. Each disc is perforated in the centre ; the upper disc, which
is larger, with a round opening, and the lower disc with a triangular

opening, the latter opening being smaller than the former. When the

pressure is too great, the lower or small disc is elevated and pressed

against the upper disc, which latter, being grooved radially on its under

surface, allows a certain quantity of gas to pass through to the burner,

but not so much as will pass through when the lower disc is only slightly

elevated, and the two discs are not in contact.

COLLAPSABLE CORE-BAR FOR CASTING METAL PIPES.

D. Y. Stewart, Glasgow.— Patent dated March 8, 1856.

This core-bar is composed, by preference, of four longitudinal pieces of

curved metal or segmental metal plates, combined together annularly with

their longitudinal junction inclined edges in contact with each other.

A central spindle is adjusted in the axial line of this combination of

plates, long enough to project to some distance beyond the ends of the

segmental plates. This central spindle has fast upon it, near each end, a

s:ro,.g disc plate, formed with four diametrically disposed inclined sur-

faces corresponding with four inclines, one on each of the inner surfaces

of the segmental plates, and at or near the ends of the plates. These
two inclined edged discs thns form, as it were, the solid ends of the bar,

being embraced by the ends of the combined segments. Each inclined

portion i3 formed like a species of double hook in plan, having a recess

parallel with the axial line of the spindle, and having parallel overhang-

ing edges or embracing piece3, both the inner and outer sides of which
embracing pieces are the inclined parts. Each of these embracing in-

clines embraces a corresponding projection upon the inner side of each

segmental plate end. The action of these end discs, then, is such that,

if traversed longitudinally in the direction of the spindle's axis, the

whole of the segmental plates are made to approximate to, or recede

from, the axial line of the spindle. The contiguous edges of the seg-

mental plate3 are inclined or cut out in such manner that they can
easily work over each other during the adjusting action; and to enable

them fairly to clear one another, the two opposite inclines of the acting
No. Vf,.—Vol. IX.

discs in each case are at different angles, so that one pair of segmental
plates can start before, or work in and out more rapidly than the

other pair. Instead of rectangular recessed inclines of this kind, dove-

tail inclines may be employed with a similar result. In addition to

these discs of wedge action, there are two or more sets of four inter-

mediate supporting arms or pieces of metal, contrived so as to answer

Fig. 1.

m

%m

as adjusting stays or trusses for the segmental
plates. These stays or trussing pieces are in

each case formed of a central disc or collar fast

upon the main central spindle, and having jointed

to it radially a set of four diametrically opposed

arms. These arms are rounded off at their outer

free ends, which bear against the inner faces of

the segmental plates, in such a manner as to

produce a knee-joint action between the main
spindle and the individual plates. At an inter-

mediate point between the joint of the arm and
its end-bearing surface, a longitudinal tension

rod is in each case jointed to the arm, and con-

tinued out to the upper end of the core-bar,

where a short jointed piece is attached and
passed through the end disc, being screwed upon
its outer projecting end, and carrying a nut fitted

into a supporting recess in the disc. Each of

the radial arms is fitted up with a tension rod in

this way, and all the arms in the same longi-

tudinal line are linked or connected so as to be

capable of simultaneous motion. The effect of

this arrangement is, that by screwing up the end
nuts more or less, a greater or less outward pres-

sure can be exerted through the aims upon the

inner faces of the core-bar plates. This pressure

serves to steady the plates, and answers as a

trussing action, when put in force in opposition

to the inclined action or hold of the end discs.

In making core -bars of this kind for socket pipes,

or for articles where an enlargement occurs at

any part, provision is made for the due working
of the segmental plates in their adjustment, by
suitably cutting out or shaping and inclining the

contiguous edges. Core-bars of this kind may
either be fitted up with a screw or other me-
chanical adjusting action upon the bars them-
selves, or, as is preferred, they may be quite

free from all such complexities and obstructions,

there being nothing whatever beyond the end
adjusting discs. In this latter case, an important

feature consists in the fact, that the adjusting

action for expanding and collapsing the core-

bar is effected entirely independently of the bar

itself. The adjustment may be performed by
means of a separate pressure apparatus, a hydro-

static press being fitted up for the purpose in the

foundry ; all that is necessary being the giving

a direct longitudinal pressure to the main spindle

and the two end discs. A screw or other ap-

paratus may be similarly employed. Although
reference has hereinbefore been made to the use

of two end inclined-action discs only, yet this

number may be varied ; and besides this, the

wedge or inclined action may be contrived to act

also in the case of the intermediate trussing arms,

and these arms, although still acting as knee b

joints, may be contrived with double-acting end

surfaces, so as to both press out and draw in the

plates, as in the case of the end discs. To pre-

vent the adjusting details from coming clear out

of the core-bar, stops are fitted up to come into

action when the proper distance of traverse is

liable to be exceeded. r '"' a

Fig. 1 of the engravings is a longitudinal section, and fig. 2 is a trans-

verse section, of one modification of the improved collapsable core-bar, the
segments being shown as distended on one side of fig. 2, and as collapsed

on the other side. The core-bar is composed of four segments, a, b, enlarged

at their upper ends to correspond to the faucet of the pipe, and the whole is

set round a central spindle, d. Blocks or brackets, h, are bolted to the seg-

ments, a, b, near their top and bottom ends, and at their longitudinal cen-

tres, for the inclined pieces fixed upon the spindle, d, to act upon in distend-
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ing or contractin g the core-bar. The outward or distending action, and the

inward or collapsing action, is effected by means of distinct and separate

pieces. Thus a conical ring, g, fixed upon the spindle, serves for forcing

out the segment, and acts upon the edges of the sides of the brackets, h.

When the segments are fully distended, the lower narrower edge of the

conical ring, g, enters notches, h, formed in the sides of the brackets,

and by the inner surface of the cone abutting against the inner side of

the notch, locks and holds the segment in position, preventing it from

moving either outwards or inwards.

The collapsing movement is effected by means of small inclined bits, 1,

carried on the turned-up ends of the arms of a boss, j, fixed upon the

spindle, n. These inclined bits, 1, act upon the outsides of inclined

surfaces, k, on the inner sides of the brackets, h, which are hollow or box-

shaped at this part. When the ring, G, is in contact with the upper

inclined edges of the brackets, H, the inclined bits, 1, are quite free from

the surfaces, k ; that is to say, a little play is allowed, and a slight longi-

tudinal movement of the spindle, p, has to take place before the bits, 1,

begin to draw in the segments. This particular arrangement of inclined

edges and surfaces is especially designed with the view of making them

so that any sand or grit may fall easily away, and not lodge between the

working surfaces to injure the proper action of the parts. At the longi-

tudinal centre of the core-bir, the piece, J, with the bits, 1, may be dis-

pensed with, the conical ring, g, only, being retained to act as a stay in

keeping out the segments to their proper position. The brackets, H, are

the same at the centre as at the ends, but merely on account of the con-

venience of casting them from the same pattern. The several pieces, J

and o, are strung upon the spindle, d, the lowermost piece, j, resting upon

a collar thereon, whilst tubes, 1., are placed between each set to regulate

their distance asunder. The boss, m, of the faucet ring, c, is passed

upon the spindle in the same way, and a nut, u, is screwed over all upon

the spindle to bind the whole firmly together. When the segments, a, b,

are distended, they are kept accurately to their proper positions, and

locked radially, so as neither to move outwards nor inwards, by means of

a ring, r, carried loose on a boss, q, upon the lower end of the spindle,

and capable of being adjusted up and down on the spindle by means of

a screw or otherwise. Tiiis ring, p, is formed with a raised rim, or a

number of projections, b, which fits or fit into grooves in blocks, s, bolted

to the lower ends of the segments. When the bar is to be collapsed, the

ring, p, is drawn down by unscrewing, so as to free the rim or projections,

n, from the blocks, s, and so as also to allow of the longitudinal move-
ment of the spindle, d, in' drawing in the segments. A conical hood, T,

is fixed on the spindle, d, just above the ring, p, to prevent sand from

injuring or choking the screw. It is preferred to construct the faucet

portion and segments in continuous lengths; in other words, to form the

segments with the faucet portions upon them, so as to dispense with a

separate faucet ring, as shown in the figure. In this case, a ring, c, is

fitted upon the upper end of the spindle, to lock and hold the segments

accurately in position at that end when distended. This ring is formed

with a groove which fits upon projections upon brackets, f, formed or

fixed upon the segments, a, b.

The segmental core-bar plates are represented without perforations,

but the practical ironfoumler will understand that these plates are to be

perforated for the passage through of air or vapour from the loam or other

coating which is applied to their outer surfaces to complete the core for

use.

METAL CASTINGS FOR STRUCTURAL AND OTHER
PURPOSES.

W. Macfarlane, Glasgow.—Patent dated February 14, 1856.

This patent covers an improved system or mode of adapting cast-iron

for building and structural purposes, whereby houses and erections of

various kinds may be built and firmly connected in their details, with-

out the slightest aid from screws, bolts, nails, or other loose binding
apparatus. The invention also relates to an improved system or mode
of casting or forming hinges, latches, fastenings, plugs, valves, gratings,

and other moveable details of various domestic and other articles, formed
of cast-metal, whereby such parts are produced in a convenient manner,
and without requiring the usual fitting and finishing upon the surfaces
which have to work together. In carrying into effect the portion of the
invention relating to buildings, the main portions of the erection—that

is to say, the pillars, arches, door and window frames, wall plates, and
other similar parts—are so formed, that all the junctions are, as it

were, automatically effected by dovetail mortises and tenons, or dovetail

grooves and feathers. The pillars are formed with dovetail grooves or

mortises, corresponding dovetail feathers or tenons being formed upon
the edges of the wall plates, with which the spaces between the pillars

are fitted up. The horizontal joints between the plates are formed by
plain grooves and feathers. The structure is erected by first setting up
the pillars, and then entering the feathers of the plates into the tops ot

the grooves in the pillars, the plates being finally made to slide down
into position one above the other. The dovetail feather or projecting

rib on the edges of the plates, is produced by forming a corresponding

piece upon the pattern from which the plate is cast, whilst the corre-

sponding dovetail groove is formed in the pillar or other detail receiving

the plate, by means of a sand or other core corresponding in form and
size to the rib, and placed in the mould in which the pillar or other

detail is cast. The grooves and feathers may, of course, be respectively

formed on such parts or details as may be found most convenient or

suitable in practice. This formation enables the builder to lock the

parts well together, and the junctions may be made quite tight and
sound by means of lead, putty, rust cement, or other material, selected

in accordance with the particular destination and use of the structure to

which it is applied. In a similar manner may be formed cast-iron

sheeting for casing mine shafts, bridges, tunnels, and reservoirs, and for

tanks, water-closet apparatus, ornamental ridges for roofs, and a great

variety of other structural details. In constructing mine shafts, strong

cast-iron plates, fitted together by means of dovetail grooves and feathers,

may be employed as a lining for the sides of the shaft, the miner adding

ring after ring, or tier after tier of plates in succession, as he gradually

sinks the shaft. In the same way tunnels may be cased internally, the

rows of plates being placed in position as the excavation goes on. The
cast-iron lining will, in this case, be a substitute for brickwork, and

may be made perfectly tight, so as to exclude dripping and moisture

from the interior of the tunnel.

In making hinges or other appliances appertaining to cast-iron struc-

tures, these details are cast complete—that is to say, the entire casting

with its moveable details is removed from the moulds in a complete

state. The hinges are produced by first casting the moveable part with

its pivots or centres upon it, and by subsequently placing this moveable

part in a second mould, having first coated the working parts of the

hinge with clay, sand, glass powder, tar, or other matter. Thus, when
the second mould is cast, the entire hinge is completed, the sockets being

cast in position upon the pivots already formed upon the moveable part,

and the preparation of the working parts prevents the setting of the

fresh metal thereon, a good working joint being produced in this

manner. Similarly, moveable hinged levers, pulleys, latches, catches,

and other fastenings and details are cast in iron, the moving part being

first cast of such a shape that it may be retained in its place by collars

or projections. This moving part is then placed in a second mould, and

the piece is completed by casting the stationary part, the working

surfaces being prepared as before, to keep them free.

Fig. 1 of the engravings is a plan of a casing for street water-cocks,

and fig. 2 is a vertical section of the same. This casing, a, has a hinged

cover, b, which is secured when closed by a latch, c, this latch being

actuated by means of a key. These details are all cast according to the

improved system. The latch, c, being first cast separately, its working

surface is coated with clay, sand, glass

powder, tar, or other matter, and it is in-

serted in position in a mould formed for

casting the cover, b. When the cover, b,

is removed from the mould, the latch will

be found in its place in a working condi-

tion, and being enlarged at each end, can-

not be removed from the cover. The
cover, b, is cast with its hinge pivots or

spindles, d, upon it, and it is tben inserted

in a third mould formed for casting the

casing, a; the pivots being placed, after

suitable preparation, in the portions of the

mould corresponding to the hinge sockets,

so that these are cast round the pivots.

The entire piece is finally removed from

this third mould in a complete state, the

arrangement of the hinge keeping the

cover in its place, whilst it moves with

perfect freedom in the manner intended

;

this mode of production insuring accurate

fitting between the working parts. This portion of the invention is

applicable not only to the production of such working details as cannot

be separated from the main pieces after completion, but also in all cases

where loose parts have to work upon each other, and to fit accurately

together; one of the main objects of this improvement being to dispense

with subsequent expensive fitting and finisbing of such parts. Fig. 3 is

a vertical section of a wash-hand basin, one of a range of which fig. 4 is

Fig. 2.
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an elevation. The seat of the valve or plug, A, is cast with this plug

in place, the plug being previously cast separately. Thus, in casting

this basin, the moveable discharge stopper or valve, a, being first cast

with an opening for the lever, b, by means of which it is lifted, is placed

in a core box, and all the parts but that which fits the seat of the valve

are surrounded with sand or mould material, to form the core of the

discharge and supporting pipe, c, and to this core is attached that for the

overflow passage, d, and also that for forming an aperture for the lever,

e. Then, when the basin is cast, the valve, a, will be loose in its place,

having been properly coated to prevent adherence, and will accurately

fit its valve seating which has been cast upon it. The several basins of

the range are connected together by dovetail grooves and feathers at E

(fig. 4.), according to the first portion of the invention. Each basin is

provided with a water supply-cock, f, one of the

three being higher than the others for drinking from,

and a drinking cup, g, is attached to the range by a

^hain, h, this chain being placed in the mould in

which one of the basins is cast, so as to be held in

the casting without requiring subsequent securing.

In carrying out the same system in the construction

of water apparatus for domestic and other purposes,

such as kitchen sinks and similar details, the perfo-

rated fixed grating and moveable discharge stopper or

valve with chain attached, are first cast separately,

and are then placed in a core-box for forming a core

for the discharge pipe of the sink. This composite

»jore being placed in connection with the core for the

overflow passage in the mould for casting the sink, the latter is cast

when the valve and grating will be found in their places, the latter fixed,

and the former moveable, having been coated with a suitable prepara-

tion to prevent the adherence of the fresh molten metal.

According to another portion of the invention, pipes and ducts for

water, gas, or steam, are cast with side branches for receiving other

connections, by means of green sand cores, and hollow branch patterns

of the actual shape of the required branch. In moulding the pipe, the

branch pattern with the core inside it is laid in the mould, and the

pattern for the outside of the pipe is laid upon it. Then, after removing
the pipe pattern, the branch pattern is withdrawn, leaving the branch

core; and a thickness of mould material is made up upon the branch core

equal to the thickness of the pipe, to enable the branch core to reach or

meet the pipe core. In the pipe core a curved bearing plate is set to

used, such hook having two or more notches in it, one above the other,

according to the number of shuttles employed, the distance between

each notch corresponding to the distance between each shuttle box.

The notched portion of the hook is slightly bent forward, so that any

one of the notches may be brought over the knife edge in the sliding

box, by simply pushing the hook forward more or less. This is effected

prevent the core from being floated np by the molten metal, this plate

bearing against the guage nails in the mould. With the aid of these
arrangements, the pipe with its branch may be moulded with cores of

green sand, whilst with the described arrangement for moulding the
branch, there is much less liability to form fins at the line of junction of

the branch with the main pipe, than with the system commonly adopted
for this purpose.

CHECK LOOM.

J. H. Jonxsos, London and Glasgow. (G. Boup.neq.ue, France.)

Patent dated March 1, 1856.

The present invention comprehends important improvements upon
the check loom previously patented on behalf of M. Bourneque, and de-

scribed by us at page 38 of the present volume. The system of raising
the drop boxes of looms by means of a book and knife edge, in combina-
tion with an endless tappet or pattern chain, is retained ; but in place of

requiring two or more hooka with corresponding knife edges, when more
than two shuttles are to be acted upon, one hook and knife edge only is

by employing a tappet or pattern chain fitted with pegs or pins of vary-

ing lengths, so that, as those pegs or pins during the rotation of the

chain come in successive contact with the book, the latter will be pushed

forward over the knife edge to a greater or less extent, according as the

actuating peg is long or short. The vertical traverse of the knife edge

is always the same, its movement being derived from a cam on the end
of the tappet shaft outside the framing, acting on a lever, which is con-

nected by a rod and second overhead lever to the box or slide carrying

the knife edge. It will thus be obvious, that when the highest notch of

the hook is brought into action, the drop box will only be slightly

elevated; and when the lowest notch is engaged by the ascending knife

edge, the lowest shuttle will be brought into play, since the greatest

traverse will be imparted to the drop box, which is connected by a cord

or chain to the hook. Or, in place of connecting the notched hook to

the drop box by a simple chain passing over suitable guide pulleys, it

may be connected to a lever, the free end of which is connected by a rod

to the drop box, the rod being guided vertically, and steadied in its

movements by suitable guides. The drop box is contained in a wooden
case, and guided in its vertical motion by a metal bar at the top edge

of the wooden case. The lever, which is acted upon directly by the

cam, is elevated after depression by a short grooved portion of the cam,

in which groove works a small antifriction pulley carried on the side of

the lever, thus dispensing with the use of springs for elevating the

lever again, and bringing down the knife edge after it has been raised

by the previous depression of the lever.

The engraving is a side elevation of the improved arrangement. The
cam, f, is placed outside the framework, and acts directly upon the

lever, H, by which motion is imparted to the vertical rod, j, and thence

to the overhead lever which actuates the rod attached to the knife box,

p. By reason of the height given to the external or fixed guide box,

o 1
, and the movement imparted to the lever a, the knife box, p, with its

knife edge, b, will always rise to such an extent as will be sufficient to

bring the fourth or lowest shuttle on a level with the shuttle race. The
hook bar, x, is slightly curved or bent forward at its upper end, and this

curved or bent part is furnished with two, three, or more notches, c, c 1
,

c 2
, in such a way that each notch is in a different vertical plane from

the one below it; by which arrangement one hooked bar is sufficient for

actuating any desired number of shuttles, in place of having a separate

hooked bar to each shuttle. If the notch, 0, which is the lowest of the

series, be brought over the knife edge, b, the lowest or fourth shuttle
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will obviously be brought up to a level with the race ; and if the notch,

c 1
, be acted upon by the knife, the third shuttle will be elevated to

the desired extent, whilst the notch c 2 will serve to raise the second

shuttle. In order that the hook ra ;sed by the knife, B, may produce a

corresponding movement of the shuttle box, a chain attached at one end

to the lower end of the hooked bar communicates at its other end with

the shuttle box. In order that the proper notches of the hooked bar, x,

may be pressed towards the knife (which by its rising brings the desired

shuttle box into action), the endless tappet chain of moveable laths, m,

is furnished when the loom is set to work, and at the proper intervals,

with pins or tappets of various lengths, l, l 1
, l 2

; the result is, that the

shortest pins will throw the upper notch into play by bringing it over

the knife edge, and the other pins will bring in due course the other

notches into action, according to the lengths of such pins and their

arrangement on the chain. The lever, h, which is acted upon directly

by the cam, p, is elevated after its depression by a short grooved portion

of the cam, f, in which groove works a small pulley fitted on to the side

of the lever, h.

MANUFACTURE OF ALUMINIUM & ALUMINIUM PLATING.

F. S. Thomas & W. E. Tilley, London.—Patent dated Dec. 6, 1855.

Aluminium, lately so costly that it could hardly be purchased with

money, is now reduced in price to between £5 and £b' per lb. In addi-

tion to this, the new metal is so light that a given quantity of it presents

the appearance of five or six times its weight in silver. The rapidity

with which it.has become a really commercially valuable article, gives

us hopes that we are actually approaching the time when its use will be

as common as its properties are valuable. Even now the Paris shops

exhibit tea and coffee pots, spoons and similar articles, all made of alu-

minium, and well made too. Messrs. Thomas & Tilley's plan of producing

aluminium, consists in depositing it by electric currents from a solution

of alumina in this way :

—

The solution of alumina is produced in four ways. According to one
of them, four gallons of the solution are made by putting 4 lbs. of com-
mon alum into an iron pot, roasting it until it ceases to boil, and has been
reduced to a dry powder. This powder is then boiled in two gallons of

water, when two pounds of cyanide of potassium are added, the boiling

being continued for half an hour. Two gallons more water are then

added, and two pounds more cyanide of potassium, when the mixture is

again boiled and filtered.

To plate with an alloy of aluminium and silver, or aluminium, silver, and
copper, the bath of alumina is set to work with a platinum pole to test

the deposition, and this is then replaced by a pole of silver. When copper
is to be incorporated, a pole of silver and copper combined is used, the elec-

trical power being a Bunsen's battery of six cells, or a Smee of ten cells.

In plating with an alloy of aluminium and tin, a tin pole is used, the

bath being sustained by periodical additions of alumina in solution. In

working with an alloy of aluminium and nickel, a nickel pole is used.

With aluminium and copper, alum is dissolved in water, and precipitation

is produced by carbonate of potassium ; the alumina is then filtered and
roasted until dry. Four pounds of cyanide of potassium are then melted
in a crucible, adding a pound of the dried alumina. To this is added one

pound of carbonate of soda, the whole being fused for a minute. Half a

pound of sulphuret of copper is then added to the fused alumina, fusing it

again with copper until both are melted. The compound is turned out

upon a slab, when it is added to four gallons of water, boiled, and filtered

for use. This bath may be worked by a platinum or copper pole.

In plating with aluminium, copper, and zinc, half a pound of the sul-

phate of zinc is fused with the alloy of alumina and copper just described,

the solution being completed in a similar way. A pole of brass is used
for this bath.

In working with an alloy of aluminium, silver, and tin, a bath is pre-

pared by dissolving alum in water, and precipitating with carbonate of

potassium, the filtered aluminabeing roasted; melted cyanide of potassium
is then added to this dried alumina, along with some carbonate of soda,

the whole being fused, metallic tin dissolved with nitro-muriatic acid is

precipitated with salts of tartar, the oxide being dried; then silver is dis-

solved in nitric acid, and precipitated by salts of tartar, the oxide being
dried; cyanide of potassium is then melted in an iron pot, and the alumina
and carbonate of soda are fused as already stated, when the oxides of
silver and tin are added to the hot liquor, where, after a short time, water
is added to dissolve the mass, which is boiled and filtered for use. This
solution may be worked with a platinum pole, if the oxides of all the
metals are applied ; but with a pole of silver and tin, the alumina alone
need be added.

In plating with aluminium and iron, the same bath of alumina is used.

Sulphate of iron is dissolved in water and precipitated with salts of tartar,

and oxide of iron is added to the solution of alumina. The whole of the

ingredients are then boiled together for use. This bath may be worked
by a platinum pole, the oxides of aluminium and iron being added to the

bath as required. If aluminium or its alloys are required, they may be

deposited on a metal which melts at a higher or lower temperature than

the aluminium, or upon a metal harder than the deposit. The deposit

can then be easily separated either by heat or by scraping, and the alumi-

nium can be solidified by processes already well known.

WASHING MACHINE.

J. S. Cottkill, Bolton.—Patent dated November 3, 1855.

This washing apparatus is represented in longitudinal vertical section

in the accompanying engraving. It consists of a long rectangular cis-

tern having two compartments, A and b, the bottom of the former being
lower than that of the latter. A partition separates the two compart-
ments, and is formed with an aperture for the passage of the fabric, and
to allow the water introduced into the compartment b, by the pipe c, to

flow into the compartment a, after attaining a depth in the former com-
partment corresponding to the level of the aperture in the partition. A
discharge pipe, d, is fitted to the compartment a, for the escape of the

used water as it rises above the proper level.

The fabric to be operated upon is passed through the apparatus in the

direction indicated by the dotted lines and arrows. The fabric enters at

k, and passes under the guide roller, l, to the first pair of agitators, h.

Each agitator consists of two arms or cranks vibrating about an axis, and
connected by two sets of bars forming gratings, between which the fabric

is passed. The fabric passes freely through between these gratings, the

bars of which are rounded, and do not strain the fabric. The two agita-

tors, h, act in concert ; that is to say, their outer adjacent ends rise and fall

together, alternately pressing the fabric down into the water and lifting

it out again, and thereby causing the water to pass through the interstices

or pores of the fabric, and exert a very efficient cleansing action. From
the first pair of agitators, n, the fabric passes under one guide roller, m,

and over another, n, into the larger compartment, is, in which it is sub-

jected to the action of two pairs of agitators, o, precisely similar to the

agitators, h. These two pairs of agitators are formed by two outer

single-armed gratings, and one central grating extending in both direc-

tions from its axis of oscillation, and the movements of the two pairs are

opposed, one pressing down the fabric when the other is lifting it up.

After leaving these agitators, the fabric is carried round a guide roller, and
passes up through the entering stream of fresh water, and through the

guide rail, p, to the squeezing rollers, Q, by the action of which it is

drawn through the apparatus. These rollers, q, are pressed together in

the usual way by weighted levers, to express as much of the moisture as

possible from the fabric. If necessary, the fabric may be passed a second

time or oftener through the apparatus, being directed as shown by the

dotted line and arrow from the rollers, q, back to the entrance, k. The
various pairs of agitators are geared together by toothed segments, and

are made to vibrate by means of an eccentric, R, upon a shaft driven from

the shaft of one of the rollers, Q, which is itself driven in any convenient

manner.

The apparatus is obviously applicable for washing yarns as well as

woven fabrics. It is being manufactured by Messrs. Jackson, Mitchell,

& Co., of the Albion Foundry, Bolton.
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WATER-SUPPLY REGULATORS.

W. R. Morbis & W. Morris, Deptford; and R. Chbimes & G-. Eskholme,

EotherJiam.—Patent dated December 11, 1855.

The various modifications of apparatus specified under this patent, arc

designed to prevent any continuous flow or waste of water from service

pipes or cisterns beyond a regulated and adjusted quantity, and to pre-

vent concussion of the valve or cock, the valvular details being so

arranged that the valve, which, when open, permits of a regulated flow

of water passing through it, shall not be under the immediate or direct

control of the party opening the same, so that the valve cannot be held

open at the will of such party, but will always close itself after a certain

fixed amount of water has flowed through it.

Fig. 1 is a longitudinal section of one modification of the apparatus.

A cistern, A. which may either be open or closed, is partly filled with

water, and divided into two portions or chambers, b, c, by the vertical

division plate, d, which extends from the top to within a short distance of

the bottom of the cistern. At e is a valve of leather, gutta percha, or

other suitable material, which is laid on the bottom, f, of the chamber, c.

This valve may consist of a large disc, corresponding to the inner diameter

of the chamber, c, in which it is fitted loosely. This disc is cut away in

three or four places round its periphery, in order to allow of a free passage of

water through it, and through the large aperture, o, in the centre of the

bottom, F, of the chamber, those parts of the disc which are left uncut serving

merely as guides to keep it in its

Pig- 1- proper central position. In place

ofavalve ofthe above construction,

a hanging valve, with a small

opening in it, may be fitted to the

lower edge of the vertical division

plate, d, such hanging valve being

made to open towards the chamber,

c. In each of the chambers, B, c,

is a hollow box, i and k, which we
shall term for distinction the sup-

ply box and the closet box ; they

are composed of sheet metal, or

any other suitable material. The
supply box, i, is connected either

directly or by a lever, l, working
on a fixed centre, u, to the supply

valve or cock, n, when applied to water-closets, and must be buoyant or

floating in the water which is contained in the chamber, b. The closet

box. k, i3 connected by the rod, o, with the handle, p, of the water-closet,

and this box is filled or partially filled with water, and has one or more
small apertures, Q, at its lower extremity, opening into the chamber or

division, c, of the cistern. In using this apparatus for water-closets, the

handle, p, is elevated, and the closet box, k, is raised with it. The level

of the water in the corresponding chamber, c, is thereby lowered, by
reason of the reduced immersion of the closet box ; this lowering of the

water level in one chamber causes a rapid flow of water to take place

from the other chamber, b, through the large opening, o, and valve, e,

until the water levels in the two chambers coincide, thereby allowing the

buoyant supply box, i, to descend, which box, being connected with the

supply valve or cock, opens the same, and allows a certain regulated

amount of water to pass into the closet. The handle of the closet-box

being raised, the action of the apparatus is secured, whether the same be
allowed to fall or not ; in either case a restoration of the level of the
water in both boxes must take place through small apertures in the closet

box and valve, which, as long as the closet box is kept elevated, allow the

water contained in it to run out gradually, and so restore the original

water level in both boxes. The supply valve or cock, N, thus remains
open until the water in each chamber, n, c. has attained the same level.

As the water will require some little time to pass through the small

apertures in the valve and closet box, it follows that a certain regulated
time must elapse between the opening and shutting of the supply valve,

such period being regulated by the size of the small openings or apertures,

Q, H, the latter of which is in the valve, e.

Another arrangement consists simply of a cock or valve, formed with
two faces or beats, the upper one of which is slightly larger in area than
the lower one, by which means the pressure of the water tends to keep
the cock elevated or closed. On the upper end of the 3pindle which
actuates the cock is fitted a concave disc, on which is placed an inflated

ball of india-rubber, or other suitable elastic material, having a small
perforation formed therein. This ball, and the concave disc on which it

is supported, are enclosed inside a hollow metal case, which forms the

knob or rose of the valve-actuating spindle, and which slides down" freely
No. 106.—Vol. IX.

Fig. 2.

when depressed by the hand for the purpose of opening the supply cock.

The sudden depression of the knob presses the ball, and forces down the

valve-actuating spindle, thereby opening the supply cock or valve, which

cannot rise or close again if the knob be held down, until the collapsing

or gradual escape of the air from the compressed ball allows the valve-

actuating spindle to rise again and close the cock, the duration of time

which it will remain open depending entirely on the rapidity with which

the air escnpes from the elastic or flexible ball. If found desirable, a

catch or trigger may be fitted to the apparatus for the purpose of catching

the sphere or knob, and holding it down when depressed, the ball gradually

refilling when the pressure is removed from it by the release of the knob.

Fig. 2 represents a vertical section of another modification on the same

principle, wherein a self-inflating elastic ball, A, is used in conjunction

with an air cylinder, b, and piston, c. The
spindle, d, of the valve, which is fitted with

a piston, e, and beat, F, is connected to the

air piston, c. On the top of the air cylinder,

b, is screwed the cap, a, in which are drilled

the different air passages. The elastic ball,

a, is fixed upon the screwed neck of the cap,

o, and when compressed, by depressing the

casing or knob, h, it forces a certain amount
of air down the passage, i, and underneath

the valve, k, which is thereby elevated, and

allows the air to escape by a lateral passage

into the air cylinder ; and by acting on the

air piston, c, so as to depress it, the valve,

f, will be depressed also and opened, allowing

the water which enters by the side branch,

m, to escape through the valve into the closet

by the branch, n. The valve will remain

open until the air above the air piston has

escaped, which it does gradually by a very

small aperture, whilst, at the same time, the

ball, A, inflates itself again through the pas-

sage, r, which contains a small valve, Q,

opening upwards, to prevent the air, when the ball is compressed, from

escaping by the passage p. The head pressure of the water on the valve

piston, e, raises and closes the valve when the air has escaped from the

air cylinder, b. In place of using a self-inflating ball in conjunction with

an air cylinder and piston, a second air cylinder and piston may be em-

ployed for forcing air into the lower air cylinder, and opening the valve.

Springs or other suitable elastic media may obviously be substituted for

the elastic balls when found convenient. It is intended to apply the

modifications last described to other purposes as well as water-closets, as,

for example, to street pipes, and other public cocks or supply pipes, where

an undue waste of water is likely to occur.

Some other modifications are described by the patentees for effecting

the objects pointed out.

FURNACES.

J. H. Johnson, London and Glasgow (N. F. C. Desboissieres, Paris).

Patent dated June 18, 1855.

In order to avoid the pernicious formation of carbonic oxide in furnaces

employed in various manufactures, M. Desboissi&res considers that it is

not only necessary to supply a sufficient quantity of air, but also that it

should be forced into the furnace under considerable pressure, in order

that it may penetrate every part of the fuel and acidify it. For this pur-

pose, it is proposed to construct the furnace in such a manner that it may
absorb in the same time and under the same necessary pressure the same
weight of air. The grate is made ridged, easily cleaned, and constructed

so as to avoid heating, whereby the bituminous substance may be cooled

or coagulated on the sides of the fire bars. The furnace is constructed

of a parabolic form, as this shape is the best adapted for preventing over-

heating, and facilitating the direct radiation of the heat to any apparatus

or material to he acted upon. The height of the furnace roof above the

grate should be about six feet, more or less, for a grate about three feet

square, this height beingthe most advantageous for facilitating the actions

and re-actions of chemical affinity, by avoiding the obstacles which coun-

teract them.

A partially sectioned elevation of this furnace is represented in the

accompanying engraving. The rectangular grate, A, is here represented

of about 3 feet square, and composed of twenty triangular bars of wrought-

iron. The side of each bar upon which the fuel rests has a width of

about one inch and three quarters, the bars being separated from one
2Q
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another by a uniform space of about five-sixteenths of an inch, for the

passage of the air; the two large sides of the triangle formed by a cross

section of these bars have a width of about ten inches. Thus the grate

is heated by the incandescent fuel which covers a surface of about two
feet nine inches square, and is cooled by the contact of the cold air

on a surface of about twenty-six feet square. Thus arranged the bars,

whatever may be the temperature of the furnace, do not become heated,

but congeal on their surface the liquified bitumen of the coal or other

fuel used. Thus arranged, the twenty bars which form the grate are

maintained in their positions in a perfectly rigid state by the three cast-

iron bearers, b, shown in transverse section. Thus fixed, the grate is

closed by the cast-iron door and fire-brick, f. This door can be easily

secured by a wrought-iifon bar. This moveable door rests upon the plate

formed by an angle iron, the vertical side of which plate is pierced with

holes for the introduction of wrought-iron pickers or cleaners. These
holes can be stopped by a moveable plug of wrought-iron. In order to

clean the grate and the furnace, it is simply necessary to withdraw the

bar, and to remove the moveable door, F, by drawing down a lever fur-

nished with a counterweight to facilitate the operation.

The fire-place of the combustion furnace is enclosed by the bridge, r,

and is covered in by an arched roof, k, which is about six feet above the

grate. The space behind the bridge, i, should contain whatever is

required to be heated or operated upon. Supplied by a ventilator, or by
any other suitable blowing machine, the air which feeds the furnace

enters by the conduit, m, into the reservoir, n, arranged under the grate,

and closed by the door of sheet-iron, o. A preparatory furnace, r, fitted

with a fire door, is formed to one side of the grate, A, and the fire-place

of this furnace is about three feet in length, two feet six inches in breadth,

and twenty inches in height. The body of the furnace is formed of fire-

bricks, arranged to be on the same level as the grate, a. As carbonated

air is capable of spontaneous combustion without the emission of smoke,
since, when the combustible material is pulverized, it is permeable to

oxygen, the water which is retained by the fuel when it is burnt in this

finely divided and mixed state finds itself on all sides in contact with

coke in an incandescent state, which facilitates the action of the reciprocal

chemical affinity between the carbon and the oxygen of the water, and
these combine to form carbonic acid, leaving free hydrogen. This
hydrogen, however, is enveloped on all sides by free oxygen, with which it

combines, thereby restoring the heat which was neutralized by the de-

composition of water; these are the conditions, without which it is impos-

sible to reduce the smoke usefully and practically, and to effect perfect

combustion.

When the grate, a, is lighted, the furnace, p, soon arrives at the same
temperature as that of the principal combustion furnace. The fresh coal

introduced into this furnace is distilled as in a coke furnace, and attains

by degrees a red beat ; the combustible gases and the steam filling the

upper part of the preparatory furnace to a depth of about four inches,

and not being able to escape by the fire door, q, which is closed, pass along
into the combustion furnace. A current of air flowing out from the air

passage, m, and pipe, s, is continually blowing downwards by an orifice

having a breadth of about five-sixteenths of an inch, and a length of

about two feet seven inches at the mouth of the fireplace, p, which is

thus, as it were, closed by a sheet or current of heated air. This current
of air forms a barrier, which the combustible gases on leaving the furnace,

p, must pass through so as to be burnt, whilst the smoke which is brought
in contact with the combustibles, which are at a white heat, is decom-

posed, the hydrogen produced by the decomposition burning as it encoun-
ters the currents of air.

The methods described effect the complete consumption of smoke and
gas. The carbonated air in fact burns like a gas, as the carbon is in a
state of such minute division as to be capable of immediate combination
with oxygen to form epibonic acid. The pulverisation of the fuel is in
fact only a mechanical dilation, which supplies the place of a physical
dilatation. Thus, then, it is not only when fuel is raised to a hi<*h tem-
perature that it is readily combustible, but when it is in such a state of
division that each particle comes in contact with the oxygen, so as to
combine readily with it.

In order to show one of the most important applications of the mixed
combustion furnace, and to facilitate the description of its coke furnace,
the apparatus is shown in working order as applied to a welding furnace.
It is covered by the prolongation of the arch, k, of the combustion furnace.
The body of the furnace, which should be furnished as usual with a layer
of fire clay of about eight inches in thickness, is inclined towards the
bridge, i, with a slope of about four inches in three feet.

The flame traverses a passage communicating with the chamber, a,

which conducts it finally under a steam boiler intended to be heated by
it, and thence into the chimney. Thus enveloped by the heat passing
from the main fnrnace, the coke furnace, b, is heated like a retort. The
body of the soldering furnace cannot be cooled by distilation from the
coal, which disengages its oxygen whilst burning. The distilled gases
and vapours unite in the hollow, g, there to enter two tubes, d, of sheet-

iron or copper partly concealed in the bridge, i, which introduce the gas
upon the grate, a, through several orifices, imbedded and partly cut
in the body of the preparatory furnace, p, the floor of which should be
raised for that purpose about six inches. This diminution in the capacity
of the preparatory furnace has no inconvenience, as the consumption
of solid fuel is diminished in the same proportion by the employment of

the gas proceeding from the coke furnace. All the gaseous products

which are formed in this furnace, flow out into the mixed combustion fur-

nace above the grate, where they encounter air sufficiently heated to

occasion their immediate combustion, and to disengage the luminous heat

which facilitates the reduction of smoke, or, what is the same thing, the

decomposition of water by carbon. This method, which places in equili-

brium the excessive heat disengaged in the furnace, requires at the same
time some care. The main portion, a, of this furnace should be carefully

cleaned, and the bars of the grate raked often enough to facilitate the

constant flow of the air. The coke furnace may be made to render its

gas directly into the preparatory furnace, p. It is simply necessary in

order to burn the gas to augment the quantity of air admitted into the

furnace, p.

Thus arranged, the parabolic mixed combustion furnace, together with

the soldering furnace and coke oven which it heats, is inclosed in iron

plates imbedded in the foundation walls, and fixed there in the ordinary

manner. The apparatus works thus under the atmospheric pressure

until the blowing is commenced, which supplies the necessary air. The
blowing is performed at an effective pressure of about half an inch of

mercury that being the weight of air which the grate is capable of absorb-

ing. This pressure may, however, be raised with advantage in some
cases to three-fourths of an inch. The thickness of the layer covering

the grate should be in all cases proportionate to the density of the com-
bustibles which form it, and to the pressure of the air.

The blast being ready and the lighting completed, the preparatory fur-

nace, p, shortly attains a red heat, and it is then supplied with a sufficient

quantity of combustible to last for an hour and a half to a height of about

two inches and a half; the distilation of the water and gas then commences
and the attendant admits air by the pipe, s. The air flowing into the

furnace, p, inevitably burns the gas while disengaging the luminous,

heat, which facilitates the consumption of the smoke. The lighting

having been thus completed, the attendant shuts the valve of the draught,

so as to cause a jet of flame of about four inches and a half in length to

gush out by a hole of about one and a quarter inches in diameter, made
i n the door of the combustion furnace, or of the furnace which it actuates.

The apparatus is then worked under the pressure which maintains this

jet of flame ; the combustiou proceeds and the caloric exercises its bene-

ficial effects. The smoke which only accidentally escapes during its

reduction cannot as in ordinary cases injure the efficacious action of the

mixed combustion furnace. This pressure, which is so efficacious, forces

the gas and the smoke contained in the preparatory furnace to be expelled

if the door of such furnace be opened before re-establishing the draught.

In order to avoid the action of the sulphur on the iron when applied to

puddling furnaces, the fire bridge should be covered with vegetable fuel.

The fire-bridge, I, is then furnished like the preparatory furnace, and

fitted with a grate and fire door, by which it can be charged, cleaned, and

repaired.
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STEAM ENGINES.

W. E. Cakbett, Leeds.—Patent dated April 28, 1855.

The class of engine to which these improvements apply, is that in

which the high pressure steam or other elastic medium is first permitted

to operate on a portion of one side of the piston or pistons contained

within the steam cvlinder or steam cylinders, the same steam being

allowed to act a second time on the opposite or larger effective area of

such piston or pistons, thus completing the required amount of expans-

ion, and effecting the return stroke of the engine, before being finally

suffered to escape into the atmosphere or condenser.

According to one arrangement, the piston or pistons of the engine are

attached on one side, to one or more " rams " or " trunks " or tubular
" piston rods " of any convenient sectional form, passing by suitable

steam-tight packings through the end of the cylinder, for the purpose of

reducing the effective steam surface on that side of the piston. Each
such piston of an engine works in a separate

auddistinct cylinder of its own, whether one

or more cylinders be employed, the ends of

such cylinders being closed, and either one or

both of them being fitted with the requisite

steam-tight packing chambers. In this ar-

rangement, the motive power may be trans-

mitted by a connecting rod, or link or links,

either from the end of the trunk or inside the

same ; or it may be attached " direct," as in

oscillating cylinder engines, or the power
may he similarly transmitted by a piston rod

or rods, passing out at the opposite end of the

cylinder. By a further arrangement or mo-
•1 tication, the piston may be fitted on one side

with one or more trunks or rams passing

through the end of the cylinder, into a closed

chamber or chambers, which are in commu-
nication with the condenser, or may further

be made to serve as the air-pump of the

engine or engines, such trunks or rams and
chamber or chambers being furnished with

suitably arranged steam-tight packing, to

prevent the escape of steam from the cylinder.

The power may be applied either from a

piston rod or rods at the end of such trunks

or rams, and passing through the end of the

closed chamber or chambers, or by a piston rod or rods attached to the

opposite side of the piston, passing through the end of the cylinder; or, if

deemed advisable, the latter may be replaced by a ram or trunk passing

through the end of the cylinder, as described in the first arrangement;
the steam in this case, as in the previous instances, being admitted first

upon the lesser effective area of the piston, and afterwards upon the

greater effective area, before it is finally suffered to escape.

According to a third modification, one or more trunks or rams may be

attached to each side of the piston, those on that side of the piston upon
which the steam is first admitted being arranged in either of the pre-

viously specified modes, while those on the opposite side of the piston

(which serve principally as guides to direct and support the same) slide

in closed chambers on the end of the cylinder or cylinder cover, so

arranged as to allow the steam to act upon the ends of such trunks or

rams simultaneously with that side of the piston. This may be

effected either by having the trunks or rams of a different section to that

of the chamber or chambers, and thus allowing the steam to pass into

the end of the closed chamber or chambers along the side or sides of the

trunks or rams ; or the trunks or rams may be made to fit the chambers,
and the steam be admitted by a steam port or passage into the end of

soch chambers. The power may be applied either through the end of

such chamber or chambers by a suitable piston rod or rods, or from the

end of the trunk or trunks, or through the inside of the same, by a con-

necting rod or link or links.

According to the arrangement shown in section in the accompanying
figure, the trunk or ram, c, of the piston, e, on that side on which the

steam first operates, is so constructed as to pass steam-tight into a con-

veniently disposed closed vacuum chamber, e. To the opposite side of

the piston, b. on which the steam acts when admitted a second time
into the steam cylinder through the port, o, is attached a trunk or ram,
j. of suitable sectional form, and sliding in a conveniently arranged
steam chamber or cylinder, k, in connection with the other end of the

steam cylinder, ,\, in such a manner as not to decrease the effective area

on that side of the piston, when subject to the action of the steam or

vaccuum. To accomplish this, a portion of the same steam which enters

the port, g, is admitted simultaneously by suitable passages into the end
of the steam chamber, k, which passages serve also for the egress of

such steam. The means to be employed are various. Thus, for exam-
ple, suitable steam passages may be constructed in the chamber itself, in

connection with the end of the cylinder, a, or the trunk or ram may be

made of a different sectional form to that of the chamber in which it

slides ; or, if convenient, the steam may be allowed to pass through the

ram or trunk into the end of the steam chamber or cylinder, by which
or any other means the effective area of the ram or trunk is simultane-

ously acted upon along with the remaining portion of the piston's effec-

tive area on that side. This additional trunk or ram, j, assists in guiding
and supporting the piston, and also serves as a ready means of increasing

the length of the connecting rod when it is deemed advisable to allow it

to vibrate inside the same. The arrangement shown in the figure also

illustrates another mode of applying the power developed by the piston,

E, to the crank, s. In this instance the closed vacuum chamber, e, is

fjrmed so as to allow the crank and part of its shaft to revolve inside the

same, and in such a manner as to exclude the external atmosphere,

whilst the connecting rod at its other end is attached to either of the

trunks, so as to allow it to vibrate inside the same. In all instances, in

which the same steam acts alternately on the effective area of each side

of the piston, the side of such piston opposite to that on which the steam
is first allowed to operate is simultaneously open to the atmosphere
when such engine is non-condensing, or when such engine is constructed

on the condensing principle, such side is simultaneously open to the

condenser.

BOTTLES AND JARS.

J. Claek & J. Austin, London.—Patent dated February 20, 185G.

This invention relates to an improved cover or stoppering apparatus,

applicable to the mouths or necks of bottles, decanters, jugs, jars, and
other similar vessels, whereby an effective and air-tight cover is com-
bined with greater facility for decanting or pouring off the liquid con-

tents.

This apparatus consists of a closed cap, composed of metal or hard

rubber, or other suitable material, fixed upon
or in the neck or rim of a bottle, jar, or other

similar vessel, and fitted or formed with a
pouring lip or spout in connection with an

aperture in the closed top of the cap. This

aperture and pouring lip are made air and
liquid tight by means of a conical or other

suitably shaped plug or cover, fitted into or

resting upon them, such plug or cover being

attached to the end of a thumb lever acted

upon by a spring to keep the plug firm in its

seat, the action of the spring being to make
the lever self-closing, or to keep it open or

closed, as may be required. By a slight

modification, the whole of the top of the cap

may be made to open or close on a hinge by
a small thumb lever similarly acted upon by
a spring, the lid being so shaped as to cover also the pouring spout or lip.

The figure is a side elevation of the improved cover or stoppering

apparatus, as applied to the neck of an ink bottle, the closing plug being

shown in the act of being raised. The closed cap may be composed of

any kind of metal, or of hard india-rubber, or other suitable material.

It is fixed by means of cement, screwing, or other mode of attachment,

either upon the outside of the neck of a bottle or other vessel, as shown
in the figure, or into the inside thereof, whichever may be found most

convenient. A pouring lip or spnut is formed on one side of the cap,

and an opening is made in the top of the cap itself, through which open-

ing the liquid to be poured off reaches the spout or opening lip. This

opening and the spout or pouring lip are both closed or covered air and

liquid tight, by means of the conical plug or cover which is formed on

one end of a thumb lever. This aperture may be kept tightly closed by
means of an india-rubber or other suitable packing, fitted to the under

side of the plug or cover, where it rests upon its seat when closed. The
lever works on a fixed centre, in a small support secured to the cap, and

is prolonged, to admit of the thumb being pressed down upon the end, for

the purpose of raising the plug or cover, and thereby opening the aper-

ture. A metallic spring serves to bring the plug down again upon the

aperture, and close it when the pressure is removed from the tail of the

thumb lever. If found desirable, the spring may be made to act in such

a manner as to keep the plug firm in its seat when closed, and also to
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keep the aperture open when the plug has been raised. In a modifica-

tion wherein the whole or a part of the top of the cap may be made to

open or close on a hinge by a small thumb lever, similarly acted upon by
a spring, the lid being shaped so as to cover also the pouring spout or

lip, the conical plug will be dispensed with, the pouring aperture being

kept tightly closed by an india-rubber or other suitable packing fitted to

the face of the lid, at the part where it rests upon its seat when closed.

The raising or opening of the plug or lid may, in both modifications, if

found desirable, be effected by a prolongation on that part of the plug or

lid which covers the pouring lip ; the thumb lever in such case being

dispensed with, whilst the spring would be still retained to keep the

plug or lid tightly closed.

ENVELOPE MACHINERY.

C. Little, Derhy.—Patent dated June 2, 1855.

This improved envelope machinery comprehends an apparatus for

stamping or embossing and inclining the flaps of envelopes, and also for

supplying or feeding the machine with blanks, and for setting up the pile

of blanks gradually as the number of blanks decreases.

Fig. 1 of the engravings is a transverse sectional elevation of the

improved envelope fold-

ing machine ; fig. 2 is a

corresponding sectional

plan, and fig. 3 a longi-

tudinal sectional eleva-

tion of the machine.

At a is the bed plate of

the machine, on which
is fitted the folding box,

n. The internal sides

of this bos are slotted,

and in each slot works
the tail of a weighted

bell-crank lever, c, such

tails being forced inside

the box when the plung-

er, d, is out, by the action

of the weights, e, on the

horizontal arms of the

levers. The envelope

blanks are supplied to

the folding box from
the pile, F, by means of

the vibrating arm, o,

and finger, h, the end
of which finger is fitted

with a piece of india-

rubber, or any soft or

elastic substance capa-

ble of acting with a
slight frictioual adhe-

sion on the blanks.

This linger rests upon the top blank of the pile, and when moved
forward by the arm, G, it slides the bhink off the pile along the small

table, i, and deposits it accurately over the mouth of the folding box,

which is fitted with guides or gu:iges to insure the accurate adjust-

ment of the blank. When the arm, g, has moved forward suffi-

ciently to deposit the blank, the upper tail of the finger, H, strikes a
stop pin, j, whereupon

F'S- 2 ' the lower end of the

finger is raised off the

blank and held up by
the spring, k, during

the backward traverse

of the arm, until the

tail of the finger strikes

the second stop, i.,

which has the effect of

bringingthe fingerdown
again upon the next top

blank of the pile, the i

feeding being thus con-

tinued in a self-acting

manner until the whole
pile is used up. The

movements of the arm, g. are obtained from the main overhead shaft, m, i

Fig. 3.

by means of a crank keyed upon the end of the main shaft, or fixed to

an intermediate wheel; the crank actuating the connecting rod, s,

working the bell-crank lever, n, the upper end of which is connected by
means of the rod, q, to one end of the lever, p, the other end of the lever

being keyed or otherwise fastened on the lower end of the upright spindle
of the arm, o.

In order that the top blank of the pile may always be even with the
feeding table, l, an upward traversing motion is imparted to the plate on
which the blanks are supported, such motion being so adjusted that the

pile shall rise in proportion as the blanks diminish in number. This
movement is effected by means of a ratchet wheel, n, having an internal

screwed boss, which works over the screw spindle, o, attached to the plate

which carries the blanks. The ratchet wheel, n, is worked by a suitable

pall, carried on the end of a small lever actuated by the lever, p, with which
it is connected by a short link capable of adj ustmen t in a slot in the lever, p.

It will thus be obvious, that at each forward or backward movement
of the pall, the ratchet wheel, n, will turn slightly, and thereby raise the

blanks, the lift of the blanks being regulated by the number of teeth in

the ratchet wheel and by the stroke of the pall, which can be adjusted

by moving the junction stud up or down the slot formed lengthwise in

the lever, p.

Previously to the blank being creased, it is gummed and em-
bossed, the gumming being effected by pressing the flap to be gummed
upon a sponge or other absor-

bent material contained in a

part of the folding box, the gum
oozing out by the slots, t, shown
in dotted lines in fig. 2. The
pressure of the flap on the gum-
mer may be produced by a plunger

or plate, u, worked by a pair of

toothed wheels, /, g. These
wheels are so arranged, that the

smaller wheel on the crank shaft

makes two revolutions to one of

the larger wheel, which actuates

the crank pin for raising the

plunger, u, of the gumming appa-

ratus, so that the plunger does

not descend upon the gummer
during the absence of the blank,

since it only makes one stroke

for two of the folding plunger.

The embossing may be effected

in the ordinary manner by a die,

h, fig. 3, and suitable matrix, the

die being worked by a cam or

eccentric, i, on the main shaft.

The blank is now ready for creas-

ing, and this is effected by the

descent of the plunger, d, which

is connected to the square shank,

w, working in the brass guides,

x; the movement of the plunger

being obtained from the crank, y,

and connecting rod, z. The first descent of the plunger effects the creas-

ing or bending up of the flaps; and when the plunger rises again, the

tails of the weighted levers, c, no longer kept back by the presence of

the plunger in the folding box, move forward by the action of the weights,

e, and incline the flaps slightly inward. On the second descent of the

plunger, each flap is folded in proper order by means of the small vertical

spindles, a, which are weighted at their upper ends, and protrude below

the face of the plunger, through which they work freely; these spindles

are weighted to give just sufficient resistance to press down the flaps in

proper order, such order beiug obtained by having the spindles of different

lengths, so that the longer ones will come into action first, and then the

shorter ones. On the plunger reaching the bottom of the box, these

spindles slide up inside the plunger, and allow the envelope to be well

pressed. The next movement of the machine accomplishes the libera-

tion or discharge of the now completed envelope from the folding box,

and this is effected by means of the horizontal lever, 6, fig. 1, which

may be worked from the main shaft, either by the same crank as is used

for working the feed motion, or by toothed wheels and a crank, in the

same manner as the gumming plunger. To the lever, p, is connected,

by a pin and adjusting slot in the lever, the connecting rod, A:, the other

end of which rod is jointed to one end of the horizontal lever, b, which

thus receives its motion direct from the lever, p.

A roller or antifriction pulley on the free end of the lever, h, runs
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underneath the incline, I, on the under side of the hinged bottom, which

works on a centre at m. When the pulley is run back to the position

shown in fig. 1, the bottom will open by its own weight, and allow the

envelope to slide out into the discharging spout, », whereupon the pulley

returns again along the incline, I, and closes the bottom which rests upon

it, and is held firm and steady thereby during the folding process.

REMOVING INCRUSTATION FROM BOILERS.

J. H. Johksoh, London and Glasgow, (N. A- Baudoux, Paris.)

Patent dated Kovember 22, 1854.

This invention relates to the application of certain substances or

materials placed in steam generators, for effecting the removal of the

incrustation formed therein, and for preventing any re-formation of the

same, and consists in the introduction of waste pieces or scraps of either

raw or tanned hides in the steam generators to be operated upon; these

scraps are renewed from time to time, as their virtues become exhausted.

For the convenience of application, it is proposed to boil a quantity of

scraps of leather or hides together, so- as to form or unite them into a soft

mass or paste, applied in the form of balls, or in any other suitable man-

ner. If the scraps are employed loose, they may be enclosed in a bag

before being placed inside the boiler or steam generator. It is preferred,

however, to employ the material in the form of powder instead of a paste;

for this purpose it is simply necessary to allow the material to dry and

harden, after having been reduced to a paste; and when dry it may be

reduced to a powder or dust by a rasping, grating, or grinding machine,

which powder will be found more convenient as an article of commerce,

than if the material is in any other form.

SPINNING MACHINERY.

J. H. Juiiksoh, London & Glasgow, (Constant Pesoeot & Co., France.)

Patent dated April 21, 1855.

This patent covers an improved system or mode of driving the spindles

ef hand or self-aciing mules employed in the spinning of cotton and

other fibrous materials, and to an improved construction and arrange-

ment of the framing or supports for the spindles and driving gear.

Fig. 1 of the engravings is a front elevation, and fig. 2 a transverse

section, of a portion of a mule carriage with the improvements applied

thereto. In this arrangement, each spindle, a, is fitted with a spur

pinion, gearing with one of the spur wheels, B, placed behind the spindles

II

on the short shafts, c, parallel thereto. The diameter of these wheels,

e, is rather less than double the distance between two spindles, and
each wheel drives two spindles. The short shafts upon which these

wheeU are keyed, and which are mounted in bolster rails like the

spindles, carry each at their upper end a bevil pinion, gearing with a

simitar wheel, i>, fixed upon a longitudinal shaft, £, extending throughout
the ei.tire length of the carriage. This shaft, e, being driven at one
end, communicates motion to the bevil wheels, and thereby to the spur
pinions upon the spindles, a. A constant rotatory motion being thus

communicated to the spur pinions, it is necessary that it should be com-
municated to the spindles in such a manner as to allow of each or any

spindle being separately stopped, without stopping the machine or the

remainder of the spindles. The spur pinions are therefore connected to

the spindles by friction in the following manner:—The upper part, H, of

the long boss of the spur pinions is bored out rather larger thau the

diameter of the spindle, so as to leave an annular space around the spin-

dle, to receive a flat convolute spring fixed to each spindle by means of

a pin. This spring being compressed and placed in the annular space or

spring box above mentioned, will exert sufficient friction against the.

inside of the boss of the pinion to cause it to drive the spindle, but will

still allow of the spindle being stopped by pressure of the fingers, when
necessary, for piecing or otherwise. This spring box is sheltered from

oil or other matter which would interfere with the proper working of the

spring, by a small brass cover, which is fitted on the spindle immediately

above the socket.. The pinion is maintained in its position upon the

spindle by means of a collar secured to the spindle. The cast-iron

standards which support the longitudinal shal't, e, extend upwards, and

also carry the bolster rail, a, which is furnished with sliding brackets, so

that the rail may be accurately adjusted. The standards are bolted

to a rail, v, which also carries the footsteps of the spindles, a, and shafts,

c. Thus it will be seen that all parts of the apparatus being made in

metal, and mutually dependent upon each other, the unequal expansion

and contraction of the several parts, so often experienced when wood and

metal are employed in combination, are obviated.

In mules of the old construction, wherein the carriages employed are

much shorter than in the modern mules, the inconvenience arising from

unequal expansion and contraction of the parts is not so serious, and to

such mules this system of driving the spindles may be applied with

advantage, and the cast-iron brackets, which will then only have to

support the longitudinal shaft, may be fixed to the wood-work of the

carriage which carries the footstep rail and bolster rail, without any

alteration in the other parts of the carriage..

PHOTOGRAPHS ON FACTITIOUS IVORY.

J. E. Mayall, London.—Patent dated October 24, 1855.

This invention, by the well-known photographer of Regent Street,

relates to the use of artificial ivory for receiving photographic pictures

instead of glass or paper. This artificial material, which possesses all

the properties and beautiful finish of ivory, and allows of any subsequent

tinting of the image, and the obtainment of superior softness in the semi-

tints, is what is known in France as Pinson's artificial ivory, consisting

of a compound of gelatine and alumina. This material is prepared in

the form of slabs, for the photographer's use, in this way :—The tablets

or slabs are composed of gelatine or glue in its natural state, and are

immersed in a bath of alumina, which is held in solution by sulphuric or

acetic acid ; by this means, a complete combination takes place between
the alumina and the gelatine or glue. The tablets or slabs should remain

in the bath a sufficient time to become thick enough for the purpose for

which they are required, and to allow the alumina to entirely penetrate

them and incorporate itself therewith ; they are then removed and
allowed to dry or harden, when they may be dressed and polished by any
of the ordinary and well-known processes for polishing ivory.

Artificial ivory tablets, capable of bearing a fine polish, may also be

made by mixing alumina directly with gelatine or glue; but this process

is not so satisfactory, as the process herein-before described, since the

thickening produced by the admixture of the alumina with the gelatine

renders the manufacture of the sheets both difficult and expensive.

Another composition of artificial ivory which is employed, consists of

equal portions of bone or ivory dust, used either separately or combined,

and albumen or gelatine, the whole being worked into a paste, and
afterwards rolled out into sheets by suitable rolling or flattening mechan-
ism. The sheets are then allowed to harden by exposure to the atmo-
sphere, and are cut into slabs or tablets of the required size. But it is

preferred to use two parts of fine powdered baryta and one part of albu-

men, well worked together, and rolled out into slabs. The best plan

hitherto discovered for working the materials together, is that commonly
used in the manufacture of Parian marble ; this composition may also be
used spread upon paper, if desired. These slabs or tablets are then
carefully scraped, to give them a perfectly even surface. They are then

washed with alcohol, to remove any impurity therefrom, and are prepared

in the ordinary manner to receive positive pictures. The pictures having
been printed, the entire slab or tablet may be immersed for a few minutes
in a weak solution of nitro-sulphuric acid or nitro-hydrochloric acid, for

the purpose of rendering the picture more clear and brilliant. It is then

fixed in the usual manner with hypo-sulphite of soda, and is washed and
then dried on a marble or other slab, or under pressure, to prevent it from
warping.
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REGISTERED DESIGNS.

CORRUGATED SHEET METAL SHOVEL.

Registered for Messrs. Smith & England, Wollaston Works, Stourbridge.

This implement, styled by the inventors the " Mark-lane Shovel," is

represented in elevation in our engraving, and tells

its own story. A good metal shovel has all along

been greatly in request, but the forms hitherto pro-

posed have failed to take the place of the old wooden

tool.

Messrs. Smith & England have at length sup-

plied the want, by putting radial corrugations into

the flat sheet metal of the pan. With this simple

arrangement, very light and thin metal is made to

possess superior strength in the shovel form. This

shovel is undoubtedly very suitable for all light work,

such as the loading, turning, and trimming grain and

general farinaceous products. Unlike the wooden

implement, it is not liable to crack or to be changed

by moisture, and as it displaces a very slight quan-

tity of grain when inserted into a heap, it is ex-

tremely easy and pleasant to use. Including the

handle, it weighs only from three to five pounds.

AIR-SUPPLY REGULATOR FOE FURNACES).

Registeredfor Mr. Henry Rawson, Leicester.

Mr. Rawson's design, as depicted in our two engravings annexed,

consists of a new arrangement of the details appertaining to the admission

of air to the burning fuel in furnaces, and the regulation of the time

during which the air is allowed to flow in after charging with fresh fuel.

Fig. 1 is an elevation of the contrivance, complete, as in operation. Fig.

2 is a separate plan of the furnace door and its immediate connections.

The furnace door, a, is formed with a series of radial slots in its centre,

for the admission of the air, these slots being governed by a correspond-

ingly slotted disc-valve plate set upon a central stud pin in the door, the

whole forming a "butterfly," or what maybe termed a rotatory gridiron

valve. The disc-valve plate carries a curved arm, b, the free end of

which rests upon a straight lever arm, c, fast upon a vertical spindle, r>,

carried in collar bearings attached to

the front of the boiler, and which
spindle answers for the furnace door

hinge. The upper end of the spindle,

r>, carries a bevil pinion in gear with

a second bevil pinion on the end of a

short horizontal spindle, e, set in bear-

ings above the fire door, and carrying

a weighted lever at its centre. From
ibis weighted lever a link rod, f, passes

upwards to one end of a lever set on a

stud centre, g, the other end of this

lever being jointed by suitable links

to the upper end of the rod of a piston

contained in the bored cylinder, H,

which is filled with oil. From the
bottom of this cylinder, a siphon pipe, j, passes by a bend upwards to a
higher level, where a regulating air-eoek, K, is fitted upon it. This end

Pig. 2.

of the tube also has upon it a weighted bell crank lever connected to a
separate cock, l.

The operation of the apparatus is in this manner:—When the furnace

door is opened for the deposit of fresh fuel upon the fire, the arm, e, of

the disc-valve plate acts upon the arm, c, turning the spindle, d, which
motion, running through the details already mentioned, depresses the

piston in the cylinder, h, when the bent catch, M, on the end of the over-

head lever, acts upon the bell crank lever of the cock, l, to allow air to

flow out of the tube, j. When the furnace door is closed, the weighted
lever on the horizontal spindle, e, causes the vertical spindle, d, to turn,

until its arm, c, comes against the lever, e, of the disc plate, so as to

gradually turn the disc-valve plate of the door, and thus close the open-

ings therein, the time occupied in this movement being regulated by the

quicker or slower flow of air through the cock, k, into the tube, J. In

the ascent of the lever, g, the bent end, m, passes the loose end of the lever

of the cock, l, without opening that cock.

This movement of the several parts occurs each time that fuel is

supplied to the furnace, and thus the engine attendant can always set

his apparatus to admit just so much to the burning fuel as is found

necessary in practice, for the full combustion of the gases arising after

each supply of fresh coal.

POCKET PROTECTOR AND DETECTOR.

Registeredfor Mr. T. S. Jones, 32 Newgate Street, London.

Pocket-picking is as much a science now, as it was in Barrington's

time, al though it is doubtful whether such refined mechanical means are

used by the sneaks of our times, as were

indulged in by that exquisite performer. But

the fact is undoubted, pockets are very often

picked, and Mr. Jones professes to pit his pro-

tective ingenuity against the practical talent

of the thief. We have before us a pocket

fitted up with the protector and detector,

which our engraving illustrates. The en-

trance to the pocket is guarded by a horizon-

tal diaphragm of stout cloth stitched all round

to the inside of the pocket. This guard has a

small central hole in it, the edge of which is

formed by a ring or annular band of india-rub-

ber. This elastic band expands to admit the

hand through to reach whatever may be in the

bottom of the pocket, as represented in our

figure. On the hand being withdrawn, the

guard takes the position of the dotted lines. It is obvious that a hand

cannot possibly get through this guard, without giving good and sufficient

notice to the wearer that something is going on.

BRACELET AND NECKLET FASTENING.

Registeredfor Mr. W. Russ, 27 Gloucester Street, ClerkenwcU, London.

This is a new form of self-acting spring fastening, suitable for locket

and ornamental pendant holders. Our engraving represents it as adapted

to an ornamental pendant, such as is usually attached to bracelets. The

short portion, a, of the segmental link arm, is carried upon a hinge joint

at b on the body of the pendant, the longer

portion of the segment being immoveably

fixed to the pendant. The jointed arm is

fitted with a spring at its centre of motion,

for the purpose of always keeping the arm in

the position indicated by the dotted lines of

the figure, that is, in continuous line with the

fixed part of the segment. In this condition,

the segmental link acts as a secure fastening-

holder for connecting the pendant to the chain

or ring of the bracelet. To rslease the pen-

dant, all that is necessary is a slight pressure

upon the outside of the jointed link, or a pull

upon the inside knob, to bring the arm into

the position of the sharp lines, thus opening

the arm. To steady the jointed piece in its

fixed position, there is a feather on its free

end, fitting a counterpart groove in the end

of the fixed arm. This serves to strengthen the segment when closed as

a continuous link. This fastening is much superior to the common

tongue clasp usually fitted up in articles of jewellery, and which usually

refuses to maintain its hold after a short wear.
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WEFT-FORK FOR POWER-LOOMS.

Registered for J. & E. Gleave, Brentnall Street, Stockport.

Messrs. Gleave's improvement upon the ingenious weft-fork, or " pro-

tector.'' as used in power-looms for stopping the machine when the weft

thread fails, are clearly detailed in our perspective sketch, showing the

new fork, and its accompanying grid in the lathe, or slay, of the loom.

The parallel wire-lever portion, a, of the fork, on which the weft thread

acts, is of

one solid

)piece of

wire, bent

into a loop

form, the

et into holes

in the stock, or back-lever piece, which acts

upon the stop motion of the loom. The advan-

tage of this contrivance is, that the parallel

parts of the pronged front lever mutually support

each other, and they are thus less liable to frac-

ture, and less subject to the action of deranging

strains, than the separate prongs of the common
fork, which have no end support whatever.

Another favourable point is, that the inserted

ends of the loop-wire have not the same tendency

to work loose in their sockets as single wires,

and the weft cannot get entangled between the sides of the loop, as it

does between the open prongs of the ordinary apparatus.

JOINTED STAT FOR CASEMENT WINDOWS AND DOORS.

Registeredfor Messrs. Abebcrohbie & Sox", Brass Founders,

19 John Street, London.

Messrs. Abercrombie's intention is to fasten the window or door in any

required position of opening, from the inside, or that on which it opens,

the stay be-

ing attached

on the re-

verse side.

Our engrav-

ing repre-

sents the

arrangement

in plan, as

with the

window closed, the dotted

lines showing the window
open: A is the plate fixing,

and b a jointed slide with

holes, c, to receive a pin, d,

and stop, e, at the end. A
socket, f, with a spiral spring,

is let into the sash or door

frame, in which the pin, d,

\\\ with the knob works. There
\*\\ is a cover-plate fixing, a, in

\\\ which the slide, b, moves.

Vj> This is a simple, and eer-

r-,\
%
tainly a very useful contiiv-

./-•'"•-' ance.

CLOVER LEY CONSOLIDATOR, WIRE WORM EXTER-
MINATOR, AND CLOD CRUSHER.

Registered for Mr. John Large Ufton, Berlcs.

This very excellent implement is calculated to perform four distinct

and important agricultural operations. These are, the consolidation of

light land, the destruction of that pest the wire worm, the crushing of

clods, and the rolling of growing crops. Our engraving, fig. 1, repre-

sents the crusher in plan, complete ; and fig. 2 is a side view of one of

the crushing roller rings, detached. This crusher is composed of a series

of metal rings strung side by side upon the roller axle, each ring having
its periphery so formed as

;
to produce in the soil all the eff.jct of the tread

of a sheep's foot. In otlii^ words, the circumferential portion of the

ring is formed with a set of'Wmispherical projections or convexities, at

>>k

uniform intervals asunder, all round. The action of such rings is to !

knead or press the soil firmly down to the roots of the growing plants,

whilst, at the same time, they leave the surface

of the land as if it were trodden by the hoof,

doing away with the very objectionable action

of some rollers, which leave the land quite

smooth and flattened down on the top, so that,

in the event of a subsequent shower of rain, a
crust forms on the surface, acting very prejudi-

cially upon the progress of vegetation. The
necessity of consolidating light soils, when sown
with wheat or spring corn, is now universally

acknowledged, and here is an implement for

effecting that object. It also does all that can
be done in putting down the wire worm, for which work sheep are often

turned upon the ground, greatly to the injury of the stock.

It is made by Messrs. Barret, Exall, & Andrews, of Reading, Berks.

FLUORIC ACID GAS PROCESS FOR ENGRAVING COLLODION
PHOTOGRAPHS.

The photo-galvanographic process of engraving of Mr. Pretsch,* and
the " photographic engraving" system of M. Poitevin,f have shown us
how the sun may be set to work as an artistical engraver of printing

plates. Of the beauty and excellence of Mr. Pretsch's productions, we
are enabled to speak advisedly, for we have impressions of his plates

hanging on our own walls, mutely challenging comparison with any
other pictorial delineations of the highest class. The results of M. Poi-

tevin's actual practice have not reached us, but he appears to have
achieved a similar success. Whilst these processes are being elaborated,

we have had brought before us another process, whereby photographic

pictures on collodion may be most satisfactorily engraved. This new
application of the simplest of photographic processes is by Mr. Charles

Pooley, who adopts fluoric acid gas as his engraving agent. Mr. Pooley's

process relates to four several stages : the primary preparation of the

plate, the treatment of the image, the application of heat to the picture,

and the exposure of the picture to the influence of fluoric acid gas. The
glass plates must be new, and evenly coated with good, strong collodion,

well iodized. Plates that have been used before, and weak collodion,

will not do.

In his treatment of the image, Mr. Pooley has hitherto practised with

positives only, and, to insure good results, he has found it necessary to

deposit a large amount of silver as pure as possible. To this end he
develops with protosulphate of iron and acetic acid. The step involved

in the application of heat to the picture, is one without which all efforts

to obtain engravings of collodion photographs by means of fluoric acid

gas would be vain. To Mr. Thomas Sims, of Conduit Street, London, is

due the credit of the first application of heat to collodion pictures, which
he heightened in effect in this way ; and it was not until Mr. Pooley

obtained plates from lime which had been annealed, that the subsequent

delicate stage of engraving'could be followed out. Mr. Pooley now
anneals his own plates in this way :—The plate when quite dry is intro-

duced into a mufti or an iron box, carefully protected from dust, and
submitted to a high temperature. It may be allowed to remain red hot

until the dark charred appearance produced by the combustion of the

organic matter of the collodion has nearly disappeared. It is then re-

moved and suffered to cool gradually, and the operation is finished.

If the picture be now examined, the silver will be found to present a

frosted appearance of peculiar beauty and whiteness, in consequence of

* Page 4, Practical Mechanic's Journal, for April last,

f Page 246, Practical Mechanic's Journal, fur December last
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having lost a large portion of organic matter with which it was combined.

But notwithstanding the high temperature to which it has been exposed,

the glass still retains a film of extreme tenuity over its surface, which
doubtless acts as a shield to the action of the gas. The plate is now
ready for the application of the gas.

To obtain the fluoric acid gas, it is merely necessary to scatter at the

bottom of a leaden trough, about li inch deep, made square that the glass

may rest flat on the edges, a small quantity of finely powdered fluor spar,

and pour thereon sufficient sulphuric acid to mix it into a stiffish paste.

The trough is then set over a spirit lamp, under a hood, to carry off the

fumes, until the whole is heated enough to drive off any excess of mois-

ture. The gas should be anhydrous, as the presence of sensible moisture

interferes with the result, by blotching the surface of the picture, and
causing an inequality in the action of the vapour. To guard against

condensation, the glass must be heated also. Too great heat, on the

other hand, must be avoided, otherwise the action of the vapour on the

glass will be too violent. The lamp is then removed, and the plate

applied—picture downwards—on the trough. In twenty to forty seconds

it may be taken off and examined. If the experiment has been success-

ful, it will present certain well-defined appearances. On the reverse

side, the bright silver composition will be found to have undergone a

change, and to have assumed a hue not unlike violet-coloured tinsel. The
other parts, on which no pure silver is deposited, and also the dark por-

tions of the glass, will be marked by the most beautiful iridescence.

On looking at the picture on the face which has been operated upon,

the iridescence over the plate will be seen more distinctly ; but the silver

has a more dirty and tarnished-Iooking appearance. So extremely bril-

liant is the play of colour, that the operator cannot but feel reluctant to

destroy it. It may be remarked, that a longer exposure to the gas will

not obliterate the picture ; but the film being equally permeated by it,

the whole surface of the glass will be equally acted on, while a shorter

time will produce but a faint impression. In both cases the iridescence

will exist, slighter in the latter, stronger in the former.

The glass may now be dipped in clean water, which separates this delicate

film, and after being wiped dry with a silk handkerchief, or soft towel,

the engraving becomes distinctly visible. Of course, from the nature of

the materials with which we have to deal, it is not to be expected that a

strong deep cut engraving will be made. There is, however, a complete
etching of the picture on the glass ; and so delicate, and yet so perfect is

the marking, that it requires a good light and a lens to make out all the

details correctly. But there they are, firmly and indelibly fixed, and
nothing short of the destruction of the glass can obliterate them. The
perfection with which the minutest parts are bitten into the glass is

surprising: the eyes, the hair, lace on the dress, and other details of a
portrait being admirably preserved.

Perhaps not the least interesting part of this experiment is the character

of the engraved picture. It is a remarkable fact, and one which was cer-

tainly not expected, that the silvered portions of the glass are those which
the gas first attacked. In the engraving maybe perceived every grada-

tion of light and shade, preserved with singular fidelity ; but it is doubted
if any one could say at once whether it was the silvered parts or the ex-

posed glass which have been eroded. A priori, we should not hesitate to

pronounce in favour of the known laws of chemical action— the preference

of fluoric acid for silica, without an intermediate combination ; but
repeated observations have shown, that, in this instance at least, it is the

silvered portions of the glass that are acted on, and not the exposed glass.

Whether the phenomenon may arise in consequence of the annealing

process producing a change in the molecular arrangements of the surface

of the glass, or from the more perfect destruction of the film of organic
matter on which the silver is deposited, or from a fluoride of silver being
formed, as suggested by Dr. Voclcker, it is as yet difficult to say. The
circumstance is highly curious, and courts inquiry. The picture is posi-

tive by transmitted and reflected light, but becomes negative by gently
breathing upon it.

From this slight sketch of an attempt to engrave collodion pictures by
means of fluoric acid, it will easily be seen wherein it differs from antece-
dent processes. There is no copying frame 'necessary. The engraving
is not an intermediate, but a direct process ; consequently, every arrange-
ment of detail, as existing in the original picture, is preserved in this.

Mr. Pooley certainly has not yet succeeded in etching an impression of
sufficient depth to be made available for the purpose of printing. Had
he done so, ho hoped to apply the same means advantageously to produce
striking effects on coloured glass for windows, porcelain, or enamel. But
those ardent photographers who are treading onward in the pursuit of
this most interesting subject, will, no doubt, follow up the subject; and
we are sanguine enough to believe that, by certain modifications in the
process, results of a novel and extremely beautiful character may be
obtained.

FEEDING STEAM BOILERS BY METER.
The owners of steam machinery are well aware that it is by no means an

uncommon occurrence for the shortcomings of one portion of their arrange-
ments, to be unwittingly attributed to another and innocent department.
In this way the engine and its boiler are often mixed up, as to their re-

spective merits and defects, very much to the confusion of their qualities,
the perpetuation of uneconomical working, and the betrayal of the con-
fidence of the employer.

Every steam boiler and every engine ought to stand for itself; and
each must support its own individual credit. What goes on in the steam
cylinder is, of course, already clearly told by the indicator, and many are
the valvular defects and derangements which the mechanical engineer
has proved and remedied by the help of this Utile instrument. Now,
there is no reason why the " indicator" system should not find equally as
good an application with reference to the real source of the power—the
steam boiler. At present we put coals into the furnace, and pour water
into the boiling chamber for conversion into steam, whilst we have no
satisfactory return to show whether each pound of fuel does or does not
produce the amount of mechanical effect which is exigible from it. But
such an explanatory statement can now be obtained in a very simple and
accurate manner, by mounting guard upon the water feed-pipe of the boiler

with a good water meter. Each boiler must, of course, have its own
special meter, so that, however many boilers there may be working in

concert, the truth is always told as to the performances of every individual

one. This is what Mr. Kennedy is now doing with his " cylinder and
piston " meter, and his results show, what indeed is sufficiently clear
upon the face of the system, that he has succeeded in giving to the steam
boiler a manageable and trustworthy constant indicator.

REVIEWS OF NEW BOOKS.

The Practical Mechanic's Journal Illustrated Index. Volumes I. to

VIII. Quarto, Pp. 32. Wood Engravings. London : Longmans,
1856.

A literary performance reviewing itself, is doubtless somewhat of a
novelty, even in these pretentious times. How, for instance, can any
but the best complexion be put upon the merits of the work, when thus

submitted to the opinion of its own private critic ? But in reviewing
ourown " Illustrated Index," we don't by any meanscombine the functions

of author and critic. Instead of reviewing mere literary performances,

we rather sit iu judgment upon the performances of our living engineers,

mechanics, manufacturers, chemists, and that unclassed section of im-

provers—inventors—as shadowed forth in the eight years' pages of the

Practical Meclianie's Journal.

Eight years in the history of a progressive industrial country like ours,

is a large span. Within that time, the most outrageous changes, the

most extraordinary mistakes, the most wonderful discoveries, and the

most valuable inventions, must have taken place ; and he who glances

backwards through this section of his times, and undertakes to consider

its bearing upon our general physical well-being, enters upon a task of

grave importance, and loses his critical, in his philosophising powers.

The industrial world of 1847, is not the industrial world of 1856. The
mechanical, the engineering, and the chemical apparatus, expedients, and
system of 1847, are no more like those of 1856, than are the generations

of mankind who used, and areusingthem. Everything has been changed.

Difficulties have given way before the concentration of industrial science
;

new materials have been brought forward for manufacturing purposes,

and old ones, formerly waste, have been converted to economical use,

whilst things which were absolute impossibilities in 1847, are now simple

everyday performances. In the words of the introduction to the reference

book, over which we are now looking, " existing combinations are per-

petually undergoing review, new contrivances and applications are sought

out, old forms and elements are re-arranged, and the whole domain of

mechanical science is receiving diligent scrutiny and culture, with a

view to improve and perfect." An eight years' history which embodies

such changes, must then necessarily be most instructive; and with this

view, we may reasonably point with some pride to the " Practical Mechanic's

Journal Illustrated Index," which has stored together within its pages,

exact references to so vast an amount of those mutations. " The utility

of a journal," says the introduction from which we have already quoted

a sentence, " which records the progress and development of the mechani-

cal arts and sciences, registers deserving inventions and improvements

in machinery and engineering, and chronicles facts connected with these



THE PRACTICAL MECHANIC'S JOURNAL. 27a

important branches of human industry, must, we chink, he admitted by

all. If properly conducted, such a publication ought to be of advantage

to the manufacturer and workman—the inventor and the student. To the

manufacturer, it will give information as to the improvements which are

continually being introduced into the arts and manufactures at home and

abroad ; a knowledge of which is absolutely necessary, in order to keep

pace with the requirements of the times, and to compete successfully

with rival producers. It will assist the workman and student with ex-

planations on questions of principles and details; it will yield parallel

applications of the one, and new illustrations of the other; and will put

all readers on a level with the discoveries of the age. The inventor will

have the means of making the fruits of his labour known to the public,

and thus of reaping a reward proportionate to the merit of his invention.

Finally, the public derives benefit from discoveries in mechanical art,

for sooner or later they result in the increased cheapness and plenty of

the article manufactured, be it breid, cloth, or metal, and this is the

• be-all ' and the ' end-all ' of all our labours."

If to this general utility we now add the feature of a guide, which takes

the inquirer at once to the subject he wants, as is the office of the Illus-

trated Index, it must be admitted that some good service has been done

to the world of industrial progress. To go to statistics, those surest

matters of fact, we find that this Index is a guide to matters embodied

in 208 pages of plate engravings, nearly 4000 engravings on wood, and

2.444 pages of letterpress in the original work. The plates are each and

all specially noted by themselves, in their positions in the pages, monthly

parts, annual volumes of the work; whilst every subject, illustrated or

not, is noted with equal care under several distinctive heads. The student

and the inquirer need no longer wade through scattered pages in search

of particular information, for here it is all classed in alphabetical order,

ready to his hand.

The Modern Practice of Boiler Engineering, containing Observations

on the Construction of Steam Boilers; and upon Furnaces used

for Smoke Prevention, with a Chapter on Explosions. By Robert

Armstrong, C.E. Pp. 194. Woodcuts. London: E. & F. N. Spon,

Bucklersbury. 1856.

This volume is the production of a man who may be said to have spent

his life in the pursuit of success in ''Boiler Engineering." Whether or not

he has achieved what he sought, our readers shall judge for themselves.

With the exception of a very few general prefatory words, Mr.
Armstrong does not commence his own book. He leaves that task to

Mr. Bonrne, who, as the title-page informs us, has revised and added

notes to the volume. In his preface, the author, or part author, as we
ought to call him, tells ns that his work is " enriched by the additions

and corrections of Mr. Bourne," whilst, in friendly contiguity, on the op-

posite page, Mr. Bnurne, after speaking of the great esteem in which he

holds Mr. Armstrong, and assuring us that he does "not know that any
remarks of mine can add weight to the doctrines of so eminent an
authority," goes on to say that ''it is well known to engineers that Mr.
Armstrong has had a more extended experience, and possesses probably

a more accurate practical acquaintance with boilers and furnaces, than
any other person now living, and the public has reason to feel grateful

that an engineer of such eminent capacity upon these subjects vouchsafes

to offer them the fruits of his long and extensive practice." It is matter

for pleasant reflection that wc thus start upon the perusal of a book,

the two literary and scientific architects of which are on such good terms
with each other; and this is the more congratulatory from the fact, that

neither of them seem to express themselves in the most amicable fashion

towards many of their contemporaries, who we may fairly assume to be
as well worth listening to on the matter of steam boilers as Mr. Arm-
strong, and his reviser and assistant-in-chief Mr. Bourne.
The sixteen pages which comprehend Mr. Bourne's own special

remarks, relate to high-pressure steam, smoke burning, explosions, and
Regnault's table of the properties of steam ; in his treatment of all which
topics we fail to find anything particularly novel or impressive, if we
except his attack upon Mr. C. W. Williams, who is designated as a
" lively gentleman," and an "amateur engineer," and a corresponding
uncalled-for sarcastic reference to a contemporary periodical.

On getting into the marrow of the volume, we find Mr. Armstrong not
nnjastly condemning the general run of marine boilers, and proposing, as

his idea of the best substitute for them, Messrs. Galloway's modification
of the "elephant'' boiler, or a cylindrical boiler with vertical conical
tubes, so much in use in France. Mr. Kennedy's water meter, in its

employment for measuring the water boiled away, as a true index of the

b filer's practical performance, also comes in for its just share of praise,

and very properly so, for we hope to find that every boiler will shortly
Ho. ]'C—v

. i. ix.

possess some such means of proving its real capabilities. On the point

of " smokeless furnaces," wo find the following on the " Universal
' Argand ' fire-grate :"

—

" Like all other furnaces which burn, prevent, or consume their own smoke by
an improved combustion of the gaseous portion of the fuel, the principle of this

one depends on the admission of a sufficient quantity of fresh air to the smoky
flame of bituminous coal, as well as to the carbonic oxide gas produced by a thick

tire of coke, or from Welsh coal or other non-bituminous fuel ; but it differs from
all others in the place of such admission. I do not admit this fresh air at the

bridge, although, by that mode, the disappearance of the smoke is usually the

most perfect, because, when so admitted, it operates as a serious check to the

draught, and lessens the power of the furnace. Neither is the air admitted at or

about the tire-door, because, when so admitted, it has a tendency to be drawn
between the tire and the bottom of the boiler, thereby cooling a larger portion of

the furnace, and diminishing the economy of the fuel. The necessary supply of

fresh air to the interior of the furnace is admitted, in this furnace, at an interme-

diate position between the fire-door and bridge ; or, in fact, it is admitted between
the front end and the middle of the fire-grate.

" This iDlet aperture for the air I make through a hollow or double bearing-bar
between the first and second of two or more lengths of fire-bars, and being thus
surrounded 02 all sides by the fire and flame, as in the Argand lamp, it might be
called the " Argand fire-grate," or furnace.

" The constituent bars of each series of fire-bars are of different thicknesses, the
thickest beiug placed at the back for slow, and the thinnest in front for quick or

ordinary combustion—the thiu bars having also the widest spaces between them.
" In supplying this furnace with bituminous coal, it must be charged thick on

the back of the grate, until the coal reaches nearly, or quite, up to the top of the

bridge, gradually sloping forward to the margin of the air-space ; while on the
thin or front bars only, it is fired in the ordinary way.

" No complicated apparatus of any kind is required to be attended to, and no
additional tools are wanted heyond a " slice " with a blade a foot long, bent flat-

ways at right angles, for clearing away obstruclions in the air-space. For greater

facility in doing this, a modification of the old-fashioned " stoking.bar " is some-
times placed across the ashpit exactly under the double bearing-bar, but made in

the form of a flat plate, and with a raised ledge, to serve as a guide to the tool.

No great degree of care is requisite for preventing smoke in this furnace. It is

only necessary to throw the coal boldly in—principally towards the further end of

the grate, as a man would fill a cart or a barrow, and plenty of it, closing the fire-

door in as short a time as possible, and the smoke will be found to be no darker
than from a common house-fire, provided the air-space be opened occasionally with
the slice above mentioned. If the chimney be sufficiently large, which is by far

the most important condition, the smoke may thus be made nearly transparent,

and, if desirable, can be rendered entirely so, by putting a little damp coal on the

front part of the fire, and taking pains to clear out the air-space after each firing."

But we shall perhaps do justice to Mr. Armstrong to the fullest extent

by quoting what he has to say on "a theory of the best possible com-
bustion in steam boiler furnaces:"

—

"It is true that smoke is a result of imperfect combustion, but it is also true

that combustion may be still more imperfect without smoke, and be attended with

a much greater waste of fuel. In a steam-engine furnace there never was, and
never can be, "perfect combustion," even in theory, much less in practice. In

the nearest apparent approach thereto, when no visible smoke escapes from the

chimney, there always arises from a fire of tolerable thickness a certain quantity

of unconsumed inflammable gas, chiefly carbonic oxide, whilst, at the same time,

a very large proportion (according to experiments by Peter Ewart and John
Dalton about one-half) of the gaseous products passing off by the chimney consist

of atmospheric air unchanged, that is, containing its full proportion, about one-

fifth, of oxygen. Now, since it is impossible to increase the supply of oxygen,
which, by combining with the fuel in the furnace, is alone the cause of all the

heat produced, without at the same time increasing the supply of the other com-
ponent of the atmosphere, consisting of four-fifths of it, namely, the nitrogen

;

and allowing, as above, one half only of the oxygen to be available, it follows that

about nine-tenths of the atmospheric air admitted into the furnace, and heated to

a temperature of about seven hundred degrees, is carried off by the chimney for

no purpose whatever, except to enable the remaining one-tenth to support the

combustion of the fuel.
" An exception may be taken to this, on the ground that some part of this waste

heat may be recovered by an extended beating surface of the boiler ; that, however,
is limited in practice by other circumstances, and does not affect the above con-

clusion as regards the furnace considered by itself.

" Whether heat is a material substance or not, which is immaterial to this

question, it is quite certain that in its production from the burning of common
bituminous coal, the main elements concerned are carbon, hydrogen, and oxygen,

and that the complete conversion of these three substances into carbonic acid and
water without waste, is the only common-sense idea that can be conceived of com-
plete or "perfect combustion." And, if we could have a continued supply of

oxygen without its accompanying nitrogen, such complete combustion might he
possible ; but as we can only have these two elements mixed as we find them in

the atmosphere, and one of them having to be separated from the other, as they

pass through the furnace, whilst so large a portion as nine-tenths of the whole is

of no use in the process, the case is considerably altered.

"Take, for instance, any given ordinary furnace, and supposing it to be in

operation and supplied with fuel at a given uniform rate ; if we then suppose the

air supporting the combustion to be supplied at a uniformly increasing rate, it is

certain that a maximum point, in the relative proportions of the air and fuel, must
be somewhere arrived at, where the expenditure of heat on the liberated nilrogen

and other incombustible products escaping by the chimney must counterbalance the

heat created by the consumption of that portion of any combustible gas or smoke
that would otherwise pass off unconsumed in the same way—the former increasing

as the latter diminishes, and vice versa.

2K
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" This maximum point of best possible combustion once attained, we can neither

pass nor fall short of it without diminishing the temperature and eventually

stopping the process ; or, in other words, the oxygen which alone supports the

combustion, must not only create as much heat as is sufficient for heating itself,

but also as much as is required to heat up to the same degree all the air or gases

with which it is in contact, otherwise the combustion will not go on at the same

rate, and consequently a lessened supply of steam to the engine results, and less

power, the only true measure of heat, is produced.
" The natural conclusion from the above theory—which is also in strict accord-

ance with all successful experience—is, that the most economical method ot firing

a steam-engine boiler, from which a constant quantity of steam is required, must be

by a regularly uniform supply of fuel to the furnace, and a similarly regular supply

of air through the fire-grate, " and nowhere else," with a uniform though moderate

emission of smoke, visible or invisible, from the chimney ;
visible within certain

limits of density of shade, as the combustion is more or less imperfect, being least

imperfect when the combustion is quicker and the resulting products contain the

largest proportion of carbonic acid gas and steam, holding in suspension a thin

grey colouring of carbon or soot, which constitutes ordinary smoke ;
invisible

when the combustion is slower and more imperfect, allowing the carbonic acid

first formed to be replaced in the escaping products by a large quantity of carbon,

in the form of carbonic oxide gas, thereby wasting, at least theoretically, nearly

half the available carbon of the coal."

We have read the whole volume with some attention, and although its

matter is strung together in a somewhat disjointed manner, so as to

weaken its value to a certain extent, yet we must claim for it the atten-

tion of men of practice. Apart from the defects to which we have

referred, its language is clear and well suited for the working boiler

constructor, who would, however, have comprehended its pages quite as

well if they had not been disfigured by the attacks upon such men as Mr.

Williams, who happens to hold some views antagonistic to those of the

author. These are the days of logical reasoning; the time for coarse

personal invective has long since passed away.

We shall sum up our notice by going back again to Mr. Bourne's

section of the volume for a few sentences, which, abstract as they are,

yet appear to us to carry more weight than any other of his contributions

to the book :

—

" Of all kinds of hooks there are none so exhausting as books upon practical

engineering. Truths of the most eminent value, and results which it may have

required painful labour to collect, are despatched in the compass of a few brief sen-

tences, without any manifestation, at least to the cursory reader, of the toil and

reflection involved in the brief exposition. Such works are, in fact, the essence

of thought. There are consequently few of them written, and it ought to be

appreciated as a service to humanity when such men as Mr. Armstrong come for-

ward to lay before the public results which it has taken a life of labour to attain."

CORRESPONDENCE.

Fi£. 1.

PENDULUM BRIDGE, OR FERRY-BOAT.

The object of this project is to effect a safe, easy, and economic passage

across rivers at places where it may be desirable, but where it may, from

various causes, be inexpedient to erect bridges.

I have already proved the complete efficiency of the following mode of

gaining the end in view, so far, at least, as a small stream and a diminu-

tive boat could show, and I therefore submit it as a means of passage

calculated to be of real and frequent advantage in the circumstances to

which reference has been made. Fig. 1 is a side elevation of the boat,

and fig. 2 a plan showing the action.

Suppose a, b, fig. 2, are the points on the opposite bank of the river be-

tween which it is desired to establish a passage. Fix upon c, a point in

the stream a considerable distance above and
equidistant from these points, this distance

to be greater or less according to the breadth

of the ferry; the stronger the current at the

place of passage the better, provided it be

smooth. At c, if there happen to be no

natural fixture, such as a rock or large

stone
t
let a pile of wood or bar of iron be

driven into the bed of the river; to this

let one end of a long rope, protected by
a sheathing of caoutchouc, be fixed, and

the other end to the ferry-boat in the fol-

lowing way : d is a slight frame or sheers

of iron, jointed to the boat's deck and keel

at e, so that the head of the boat can pass

freely between its legs, and the lower end

of the rope is tied to the eye on this sheers.

When the boat is at the side, a, attached to this rope, and its prow
directed obliquely to the other side, it is evident the action of the cur-

rent, modified by the pull of the rope, must be to cause the boat to pass

over ; no sooner, however, does the prow touch the pole, f, at the point

Fig. 2.

of a wooden platform or landing-place, while the stern continues its

motion towards the bank, than the inclination of the boat towards the

stream is reversed, and, of course, it is immediately impelled to the side

it had first left, where, meeting with a similar arrangement, it will be
directed across again, and thus continue necessarily to oscillate from one
side to the other like the pendulum of a clock, and so serve nearly all

the purposes of a bridge.

In places where this constancy of intercourse may not be required,

there might be a latch on either side, so placed as to take hold of the
hinder part of the boat when it " turned tail," and thus retain it at that

side till its services were again required, when it will only be necessary
to lift the latch and away the boat would speed across. In case of pas-

sengers coming to the ferry on the opposite side to that on which the

boat was thus detained, a small cord going over pulleys on two poles

across the water might enable such to raise the latch on the opposite side,

as easily as they would ring a door bell, and the boat would immediately
obey the summons. The latch would be on a floating upright, so that

it would rise and fall with the water and boat.

Comrie, November, 1856. P. M'Farlane.

[A boat anchored in this manner in the centre of a tolerably rapid

stream is an old contrivance as a substitute for a common ferry or a
bridge, but in the plans which we have seen, the guiding action from
side to side was always obtained from a stern rudder, which the boatman
or passenger set over at an angle, to give the current a sufficient area to

sweep the craft over.

—

Ed. P. M. Journal.}

PENETRATION OF SHOT AT DIFFERENT RANGES.

I wish to call the attention, and beg the consideration of the readers

of the Practical Mechanic's Journal, to a most important fact hitherto

overlooked in the theory of gunnery and projectiles. It is this, that a
ball fired from a gun—smooth bore or rifle, no matter which—possesses

a more energetic penetrative power at a long range than a short one, up
to certain, and by no means short distances. If any one doubts this, let

him indulge in a little ball practice at varying ranges, with some quires

of paper, or boards lor a target. I have investigated this matter as a

practical man, not wholly unacquainted with gunnery, and 1 have proved

what I have stated to be a veritable fact. For instance, a ball fired at a

block of hard " end " beach, at a distance of 4 feet 6 inches, penetrated

to a depth of 2| inches, whilst the same piece, at a distance of 26 feet,

drove the ball in 3f inches.

This increase in the energy has been proved to exist, with a three

ounce ball, up to fifty yards. Now I want to hear from your readers why
this is. The subject affords plenty of scope for the consideration of

scientific men, and the results of a scientific investigation of such a subject

would, I think, deserve a place in your pages.

Kilmarnock, December, 1856. Thomas Kennedy.

WEDGE RAILWAY CHAIR

In your Journal of December, a correspondent proposes a plan of

railway chair, for which he claims originality. As far back as 1841, a

patent was taken out in the United States for a chair in two parts,

secured to the rail and sleeper in the same way as your correspondent's

chair, with the exception of the third piece. In 1848, Mr. Barlow

patented in England the plan of constructing railway chairs in two

halves, and fastening them to the rail by means of screw bolts. We
scarcely think that the inventor of the " wedge " chair can have seen

our patent " Slide-and-tongue Railway Chair" — illustrated in your

Journal of April last—or he would not entertain such a complicated

mode of fastening, which offers no possible advantage, and, to say the

least of it, would be about twice as costly as any of the foregoing.

Joseph Hostage & Tatlock.

Chester, Dec., 1856.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

INSTITUTION OF CIVIL ENGINEERS.

NOVEMBER 11 AND 18, 1856.

On the former of these evenings, the proceedings were opened by the president

in person, Mr. Robert Stephenson, when he took occasion to state that ill health

would uufortunately interfere with his connection with the meetings for some time

to come. He afterwards referred to some of the leading events of the past session,

and formally resigned the Institution to the care of the vice-presidents, whilst he

attended to the recruiting of his health.
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December 16.

This was the annual general meeting, when the report of the council for the past

session was read, giving, amongst other things, a review of the progress of foreign

engineering works.

After the reading of the report, Telford Medals were presented to Messrs. J.

Murrav, J. M. Heppel, H. Robinson, C. R. Drysdale, and F. M. Kelley ; and

Council Premiums of Books to Messrs. J. Murray, G. Herbert, Evan Hopkins, J.

W. Heinke, J. Baillie, and W. K. Hall.

The following gentlemen were elected to fill the several offices on the council for

the ensuing year:—Robert Stephenson, M.P., President; G. P. Bidder, I. K.

Brunei, J. Hawksbaw, and J. Locke, M.P., Vice-Presidents ; W. G. Armstrong,

J. Cubitt, J. E. Errington, J. Fowler, C. H. Gregory, T. Hawksley, J. R. M'Lean,

J. S. Russell, J. Whitworth, and N. Wood, Members; and R. W. Kennard, and

Sir Macdonald Stephenson, Associates.

ROYAL SOCIETY.

Dec. 1, 1856.

Lord Wrottesley, the president, took the chair, and delivered the customary

address, in which the advancement of science, and the advantages likely to accrue

from intimate relations between the Government and the representatives of science,

were earnestly set forth. In the course of his remarks, the noble president took

occasion to recommend the prosecution of yet another search for Franklin in the

Arctic regions, saying, with regard to the risk of human life in such ventures :

—

" You will not suspect me, I am sure, of being indifferent to the fate of brave

men ; but the fact is, it is well nigh impossible to add to our stock of physical

knowledge without some risk to life. The astronomer in his observatory, "exposed

night after night to the open air at a freezing temperature ; the chemist in his

laboratory, among poisonous and explosive substances ; the surgeon who handles

the dissecting knife—all, equally with the adventurous traveller, expose their lives

to peril. We know what was the opinion of the great Athenian moralist and mar-

tyr on this question, from that fine passage in which the dangers of military and

civil life are so beautifully contrasted : 'I should have acted strangely, indeed,'

says he, ' if, having stood firmly in the post .assigned to me by my general at Am-
phipolis, Potida?, and Delium, and braved every danger, I had turned coward and

feared to die when God ordered me to be a philosopher and instruct mankind.'"

The medals were awarded to the following gentlemen :—The Copley to Professor

H. Milne Edwards, for his researches in comparative anatomy and zoology; the

Rumford medal to Professor Louis Pasteur of Lille, for his discovery of the nature

of recimic acid and its relations to polarized light, and for the researches to which

he was led by that discoveiy; a Royal medal to Sir John Richardson, for his con-

tributions to natural history and physical geography ; a Royal medal to Professor

W. Thomson of Glasgow, for his various physical researches relating to electricity,

to the motive power of beat, &c.

After the address, the usual election of a Council and officers took place, when

the result showed the followiug list for the year before us:—The Lord Wrottesley,

MjL, President ; Major-General Edward Sabine, R.A., D.C.L., Treasurer; William

Sharpey, M.D., and Mr. George Gabriel Stokes, M.A., D.C.L, Secretaries; Mr.

William Hallows Miller, M.A., Foreign Secretary. Other Members of the Council

:

Mr. James Moncrieff Arnott ; William Benjamin Carpenter, M.D. ; Mr. Arthur

Cayley; the Dean of Ely; Mr. William Fairbairn ; Arthur Farre, M.D. ; Mr.

William Robert Grove, M.A. ; Joseph Dalton Hooker, M.D.; Mr. William

Hopkins, M.A. ;
William Allen Miller, M.D.; Lyon Playfair, Ph. D. : Rev.

Bartholomew Price, M.A. ; Captain Sir James Clark Ross, K.N., D.C.L. ; Rear-

Admiral W. H. Smyth, D.C.L ; John Stenhouse, LL.D. ; John Tyndall, Ph. D.

ROYAL INSTITUTION.

Dec. 1, 1856.

At the general monthly meeting—Mr. William Pole, M.A., F.R.S., Treasurer

and Vice-President in the chair—Mr. Charles Freshfield, Mr. James Morgan, and

Mr. James Plaisted Wilde, M.A., Q.C., were duly elected members; and tho Right

Hon. E. Cardwell, M.P., was admitted a member of the Ruyal Institution. The
Secretary reported that the following arrangements had been made for the lectures

before Easter, 1857 :—Six lectures on Attraction—adapted to a juvenile auditory

—by Mr. Michael Faraday, D.C.L., F.R.S., &c, Fullerian Professor of Chemistry,

B.I. ; twelve lectures on Physiology and Comparative Anatomy—viz., eight lectures

on Sensation and Motion, and four lectures on the Principles of Natural History,

by Mr. Thomas Henry Huxley, F.R.S-, Fullerum Professor of Physiology, R.I.;

eleven lectures on Sound, by Mr. John Tyndall, Esq., F.R.S , Professor of Natural

Philosophy, R.I.; and ten lectures on Leading Questions in Geology, by Mr. John
Phillips, F.R.S.

MONTHLY NOTES.

The Compressed Aip. Refining Process for Iron.—Whenever any-

thing strikingly new is borne into the world of industry, with the heralding accla-

mations such as attended the development of Mr. Bessemer's iron refining process,

we invariably feel constrained to ask a few questions, and look round for a few

facta bearing on the new wooden In the Bessemer instance this was peculiarly the

case, and the public now asks if there is not something very like a mare's nest

about it. The iron, as refined according to the new process, we now find to consist

of an agglutinated mass of large brilliant crystalline grains, possessed of a very

imperfect malleability, flattening under the blow of a hammer, but almost invariably

cracking at the edges. It is wholly destitute of a fibrous structure, and only after

having been repeatedly heated and drawn out in a smiths forge, exhibits the

properties of an inferior wrought-iron. On analysis it was found to have the

following composition :

—

Iron...... 98'9

Phosphorus, 1*08

Sulphur, 0-16

Carbon, 005
Silicon, trace.

10019

This composition is so accordant with the physical properties of the iron, that, the

composition being given, the chemist would have had no difficulty in predicating

its more marked characteristics. Its crystalline stiucture and fusibility are very

satisfactorily accounted for. Let us contrast this with the average composition of

refined iron as made at the present moment in this neighbourhood :

—

Iron, £5'14

Carbon, (combined) 3*07

Phosphorus, ,

-734
Silicon, 063
Sulphur, 0157
Manganese, trace.

Residue, insoluble in hydrochloric acid, 053

The residue, insoluble in hydrochloric acid, yielded

—

100-2G1

Silica 0'3

Alumina, with a little peroxide of iron, 0'14

The information conveyed to us by this contrast is, that Mr. Bessemer effectually

removes the carbon and silicon, and thus accomplishes what the ordinary refinery

cannot do. But at what sacrifice is the decarbonization effected ? We think we
may safely "pause for a reply." But the most distinguishing feature of Mr.

Bessemer's iron is the inordinate proportion of phosphorus contained in it. Phos-
phorus in iron, as everybody knows, is fatal, and Mr. Bessemer, as far as we can

learn, cannot get rid of it. It may certainly be said that the plans and processes

are not fully matured, and we believe this to he the case. But if inventors will

bring forward unfledged plans, they must submit, with the best grace they can, to

the severities of criticism usually accorded to failures utter and complete. " He
only discovers who proves," but in this instance both the discovery and the proof

seem to point only to the production of bad iron.

Stop Motion for Spinning Machinery.— This is an invention by Mr. W.
Fulton of Glasgow, for preventing the waste of fibrous materials which ordinarily

occurs in various classes of spinning, twisting, and preparing machinery, when a

roving or yarn breaks or fails. This stop movement is applicable under suitable

modifications to machinery for spinning various kinds of fibrous materials, and it is

contemplated to employ it, not only in the doubling frames and in the spinning

frame, but also in all other machines where the operation of spinning or twisting, or

preparing of rovings or yarns takes place. In applying this stop movement to a

worsted spinning frame, for example, the yarn or roving immediately, before reaching

the flyer, passes through a guide upon the end of a small tumbling lever, carried by

a rod or slide, and arranged so that the pressure of the yarn or roving keeps it in a

particular position as long as it remains entire, but so that, when the yarn or roving

fails, the lever tumbles in such a manner as to be acted upon by a pin on the draw-

ing roller, which, when it comes round, shifts it and the rod or slide laterally. This

lateral movement of the rod or slide throws it off a catch, and allows a spring to

draw it on end, and in this longitudinal motion it rubs upon and turns a small

vertical spindle through a guide eye, in the top of which the roving or yarn passes

before entering between the feeding drawing rollers. This action stops and holds

the roving or yarn, and prevents the drawing rollers from drawing any more forward

until the parts are readjusted by the attendant. If necessary, the stop move-

ment may, in addition, he contrived to lift the uppermost of the feeding drawing

rollers to prevent it from continuing to draw forward the roving or yarn. In the

modification of the stop movement as applicable to a doubling frame, such, for

example, as is used in spinning worsted, a tumbling guide lever is applied to each

of the separate threads or yarns of the two or more which are twisied into one

thread in this machine, so that when any one of these single threads breaks or

fails, the said tumbling lever, which is in this case connected to a vertical slide

or rod, falls over so as to be caught by a pin catch or tooth on a continuously

revolving spindle. This causes the continuously revolving catch or tooth to draw

the slide or rod out of a retaining catch, so as to allow a spring or weight to

draw it down. Small levers or other mechanical details are connected to this

slide or rod for the purpose of lifting the upper drawing roller, so as to btop

its action on the thread or yarn, whilst another lever or equivalent detail, also

connected to the rod, stops the spindle by pressing upon its wharve or other-

wise. In this manner the machine is prevented from twisting the compound thread

or yarn of a less than the proper number of component threads or yarns on account

of one of such component threads breaking or failing, whereby an immense deal of

time and labour hitherto lost in unwinding and going over the operation a second

time is saved. The stop movement may also be applied in the doubling frame to

the compound thread or yarn, just before it reaches the flyer, as in the spinning

irame, it being made to act either by withdrawing the thread or yarn from between
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the rollers, and holding it, or by lifting up the upper roller, so as to suspend its

action, or it may be made to act in both of these ways. In applying this invention

to the various machines employed in preparing and spinning fibrous materials of

various kinds, the mechanical details of the stop movement must be modified to

suit each particular arrangement of machine ; but the essential feature of the inven-

tion is the use of a tumbling lever or finger over or through which tiie thread, yarn,

or roving passes, the breaking or failing of which thread, yarn, or roving, causes

such lever or finger to assume such a position as will bring into play suitable me-
chanism to cause the discontinuance of the action of the machine on that particular

thread, yam, or roving, or on the compound thread or yarn, of which it is or should

form part.

Self-Rhgulating Gas METER.—Mr. Andrew Barclay of Kilmarnock, in

conjunction with Mr, John Wallace of the Kiimarnock Gas Works, has recently

proposed some important modifications of the gas meter and other apparatus con-

nected with the distribution of this illuminating agent. Of these contrivances, one

has for its object the securing of a constant unvarying level of the water in the

meter, and consists of a "fountain" or chamber communicating with the meter-

case at the height at which the water level is to be. This communication is at the

lower part of the fountain or supply vessel, which is carried up to the top of the

meter, or to any convenient height, being entirely closed when in action, with the

exception of the communication already mentioned. This supply chamber is fitted

with water, and as the water in the n eter just covers the aperture at its lower part,

the water does not run out of it into the ineter-case. When, however, the level of

the water in the meter-case descends so low as to uncover the aperture, a bubble of

gas or air enters the supply vessel, allowing a portion of the water to issue out and

bring back the water in the meter-case to its proper level, and this level will be

maintained in this manner as long as there is any water in the supply vessel. The
supply vessel may be replenished, when necessary, by an external screw plug or

other opening, a means being provided tf shutting off all communication with the

inside of the meter whilst the vessel is being filled, otherwise the water would run

directly into the meter. Another contrivance is adapted to the valve by which the

gas enters the meter, or to the siphon, by which the gas passes into the measuring

drum for the purpose of cutting off the ingress of gas when the meter is tilted, as

is sometimes done by gas consumers to obtain a larger supply of gas than is indicated

by the meter. This contrivance consists of a hollow tube or lever containing a ball

or a quantity of mercury capable of running from end to end of the lever. This

lever is nicely poised, so that on the meter being tilted in the slightest degree, the

ball or mercury will run to one end of the lever, and causing it to act on a valve, it

casts off the supply of gas. This lever may be arranged in various ways, so that

the tilting of the meter may throw it over, and close the valve or siphon. In

another plan, the valve is attached to the bent arm of a pendulous lever, so as to

cause the closing to take place when any tilting occurs. The fountain, when fitted

to the hydraulic main, regulates the water level in a generally similar way. It

also answers for the water-sealed joints of purifiers, and other apparatus where a

regular fluid level is desirable.

Perfumes in an Industrial Sense.—About 160,000 gallons of perfumed

spirits are annually consumed by British India and Europe, in the manufacture of

odoriferous compounds. One French house alone, annually uses eighty thousand

pounds of orange flowers, sixty thousand pounds of cassia flowers, fifty-three thou-

sand pounds of roses, forty-two thousand pounds of jasmin blossoms, thirty-two

thousand pounds of violets, twenty thousand pounds of tuberose, sixteen thousand

pounds of lilac, and other odorous plants in still greater proportions. Flower

plants exist in the south of France, Turkey in Europe, Turkey in Asia, and India.

Nor is England without this branch of cultivation. In Mitchani, in Surrey, laven-

der is exicnsively grown, and produces a plant unrivalled in the world—four times

the price even of French lavender; and the same spot is noted for its cultivation

of roses. Nor is this extensive use surprising, when we consider the quantity of

flowers necessary to produce an essence; a drachm of ottar of roses requires two

thousand rose blooms. This, however, is nothing to jasmin; the price of its

essential oil is £9 the fluid ounce. Of course there is a good deal of "manufacture''

going on with the more expensive perfumes. The rose-leaf geranium does duty

for the rose; the perfume of the magnolia is superb, but practically it is of no use

to the manufacturer, from the scarcity of the plant and other causes; the purchaser,

however, gets a combination of half-a-dozen articles instead, and if he is satisfied

with his "essence of magnolia," who has any right to complain? The perfume of

the lily and the eglantine evaporate to such an extent, under any known treatment,

that they are never used.

Tubular Rods foe Effecting Contractile Strains under Thermal
Changes,—Mr. C. B. Olough, of Llwyn Offa, Mold, has lately proposed the use

of tubular bars or rods of metal, and the thermal treatment thereof, for the general

purposes to which ordinary solid thermal tensional rods are usually applied for

in effecting intense tensional strains. Such bars or rods are employed under cir-

cumstances wherein great tensional strains are required to act through limited spaces;

such as in the restoration of the vertical position of walls, heat being applied to the

bars, to expand or elongate them, when their ends are screwed hard up, and they

are allowed to cool. The contractile force arising from this cooling action, acts

with irresistible power in drawing up the masonry to Us normal position, and setting

the building fair and square. Now, according to the present invention, tubular

bars or rods are used, so that the heating and the cooling thereof may be most
effectively and expeditiously carried out, by conducting hot water, steam, or other

fluid or aeriform body through them. When the bars are to be cooled, the heated
water is passed off, and cold water, or the atmosphere alone, is allowed to enter.

In this way, the required alternations of elongation and contraction are most easily

and effectively accomplished. The same arrangement is obviously applicable in

situations where the elongating action affords the actual working power.

Single Shuttle Weaving for Corded Fabrics.— In weaving corded

checked, or cross-over cloth according to the existing practice, it has all along been
usual to employ a separate shuttle supplied with the coarse weft, to be thrown into

the piece at the proper intervals. This process involved, not only the use of com-
plex machinery, but also a slow rate of working, consequent upon the serious

changes in the action of the parts; and to remedy these difficulties, Messrs. Drew
<& Gray, of Glasgow, have devi&ed a plan whereby corded fabrics may be woven as
rapidly as ordinary plain cloth, and in looms hardly more complex. The apparatus
employed for carrying out this invention, consists of the tappet which ordinarily

moves the heddles, but is in the present case made loose upon the shaft, and fitted

with a pronged clutch on one end of it. On the same shaft is fitted and fixed

another clutch for the purpose of driving the tappet when wanted, this clutch being

made to move out of or into gear by means of a pronged lever in the ordinary wav.
Near the tappet shaft is placed a wheel with its axis at right angles to the tappet
shaft, and having teeth on the outer extremity of its side. This wheel is moved
to the extent of one tooth at each revolution of the tappet shaft, by means of a
small crank fixed on the shaft. Upon the periphery of the wheel just referred to,

are fixed plates or projections according to the pattern of cloth wanted. As the
wheel is moved round by the small crank, the projections are made to bear upon
the pronged lever, and to put the clutch into gear, so as to drive the tappet or

wiper. And when the projection releases the pronged lever, the clutch is again

put out of gear by the pressure of a spring. The arm of the pionged lever is so
constructed as to bear upon the tappet, to prevent it from moving whilst the clutch

is out of gear, and to keep the tappet in such a position as will leave the warp open,

to allow the shuttle to pass to and fro without the warps being crossed. To catch

the weft thread at each throw of the shuttle, it is necessary to cross one or more
threads of the warp at each edge of the cloth, to prevent the weft from following

the shuttle when it recrosses the warp. To accomplish this, a lever is arranged at

each side of the warp, and is moved in a vertical direction by an eccentric fixed on
the upper or crank shaft of the loom. One or more threads of warp are made to

pass through the point of this lever, by the motion of which the thread is made to

cross *-very weft thread that is laid by the shuttle. In this manner, a cord is formed
in the body of the cloth. When the loom is making the cord, it is necessary that

the taking-up motion should be stopped or retarded, and this is attained by levers

connected to the centre or shaft on which the pronged lever moves. These levers

are made to lift the catches which propel the taking-up beam when the clutch is put
out of gear, and to thus stop the onward motion of the cloth.

The Oxymel Photographic and Gelatine-Glycerine Processes.—
Oxymel, a medicinal preparation of vinegar and honey, has recently been introduced
by Mr Llewellyn of Peullergare, as a photographic medium. The results of the

use of this compound, prove that a most valuable discovery has been made in the
art. With this substance, all the beautiful delicacy of the finest collodion pictures

can be obtained with great ease, and certainty, superadded to the convenience of the

paper process. The new system is well suited to the requirements of the tourist,

who can now prepare one or two dozen plates on a fortnight's run, exposing them
in the camera as he may want them, whilst the development may stand over for

his leisure. Mr. Beckingham, of Birmingham, has been working upon a plan

which is a modification of two dry collodion processes, and combines the advantages
of both gelatine and glycerine. He primarily prepares his plates with Ramsdeu's
collodion in a slightly acid bath, and after a good washing, a solution made by dis-

solving 180 grains of pure gelatine in 20 ounces of water, filtering whilst hot, and
when nearly cold adding 3 ounces of glycerine of specific gravity 1*300, is poured

upon the plate for a tew seconds, and the plate is then dried. Plates prepared in

this way have been kept for 38 days without producing any diminution of sensitive-

ness. Previous to developing, the plate is immersed in cold water for rive minutes,

the development being accomplished either with gallic acid and nitrate of silver or

pyrogallic acid.

What our Railways have Cost.—The cost of railways in England has

varied from £300,000 to £5,000 per mile. Three railways have cost £300,000,
£264,000, and £145,030 per mile respectively; one £76,000; two between

£00,000 and £70,000 ; four between £50,000 and £60,000 ; eighteen between

£40,000 and £50,000 : twelve between £30,000 and £40,000 ; thirty-seven

between £20,000 and £30,000; eighteen between £10,000 and £20,000 ; seven-

teen between £10,000 and £15,000; seventeen between £7,000 and £10,000;
six between £6,000 and £7,000; and three between £5,000 and £6,000. The
Indian line from Bombay to Sarat will cost less than £7,000 a mile, although the

iron has to be conveyed from our shores. Were it not that there are several large

rivers to cross, £3,500 a mile would cover the costs.

Meteorology and Etiology.—The bearing of meteorology upon etiology, or

that branch of medical science which treats of the causes of diseases, has lately re-

ceived an illustration from certain observations made in the island of Madeira, during

the recent severe attack of cholera, now happily entirely abated, during which nearly

0U00 persons were carried off, out of a population of 100,000. The observations

in question were made by Major Azevedo, an able engineer, whose scientific attain-

ments are well known to all who visit that island. From an official report pre-

sented by this gentleman to the governor of the island, we make the following

extracts:—"The opinion I have come to as the result of my observations with

meteorological instruments is, that the atmosphere undoubtedly exercises a most

important influence in the epidemic of cholera, for I found that during the weeks

ending the 2nd, 9th, aud 16th August, when the disease was at its height in the

city of Funchal, there existed great humidity in the air, great pressure on the

mercury in the barometer, an absence of wind, and in some places deficiency of

ozone, a lower temperature during the day, so much so that the usual sea breeze, a

north-east wind, was not excited ; furthermore, an occasional odour of nitrous gas,

and a particular appearance of the air, chiefly seen during the oppressive thickness
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of the atmosphere, which occurred on the 28th and 30th July, and the 4th and

10th August, accompanied by mist. Finally, I may state that the purification of

the air was once more philosophically proved, as I publicly foretold it would be, by
slight electrical discharges during the night, and the more sensible flashes of light-

ning which took place on the 30th and 31st August, and the 12th September,

which undoubtedly produced a large quantity of that powerful disinfecting agent

named ozone. Several facts showed that animals were either able to distinguish

an infected place, or that they also fell victims to the poisonous atmosphere. For

instance, birds, flies, and frogs were no longer seen at places which were most
severely attacked by the epidemic. Moreover, there appeared at more than one place

of the coast shoals of dead fish (Ctupea sardina and Oblada metinura), and this

is another fact which deserves to be examined into, and which may possibly indi-

cate some new mode of investigating the cause of these frightful visitations."

Preservation" of Surfaces Liable to Damp and Decay.—The preser-

vation of the bottoms of iron ships from oxidation, and the adhesion of weeds, shell-

fish, and the mass of foreign matter held in su-pension by the waters of the deep,

has always afforded much matter for consideration and concern. Since iron has so

largely superseded wood as a material for naval architecture, the interest felt in the

question has, of coarse, correspondingly increased. Indeed it has become in the

very highest degree important that we should have the means of effectually screening

the bottom pl.ttesof oar vessels from the ravages inflicted upon them when exposed

to the action of 6he sea in an unprotected condition. The preservative composition

patented by Sir. J. E. Cook of Greenock, seems to afford all the protection which

is to be expected under the circumstances which we have named, and its use

is rapidly spreading amongst iron shipowners. Besides this special application, the

composition is extensively available as a preservative in a vast variety of other situa-

tions. A thin coat of it prevents the efflorescence of salt from strong brine ; keeps

out damp when applied to oil-painted work, Roman cement, and brickwork, and
effectually shields exposed stonework from the trying actions of varying tempera-

tures, and the alternations and severities of the weather. It is also particularly

useful as a coating over the plaster of rooms of houses, where paper is to be laid on.

Builders of houses will see that this adaptation is certainly a great boon.

The Victoria Bridge over the St. Lawrence at Montreal.—The
grand trunk railway of Canada, the great iron highway which, with its leased

roads, am.ants to nearly 900 miles, will shortly be able to boast of a bridge rivalling

our Britannia bridge on the Chester and Holyhead line. This bridge is tubular,

like the work of Stephenson, but it is within 50 yards of two miles in length, thus

far excelling it in size. Commencing from a massive abutment on each side, the

tubes are carried across on 24 piers, the central span being 350 feet, whilst that

of the others, being 12 in number on each side, are 242 feet span. The estimated

cost of the work is £1,250,000. It was commenced in 1844, and its progress

hitherto warrants the conclusion that the year 1860 will nearly see its completion.

The Gas Works at Perxambcco.—The general contract for the erection

and completion of the buildings, machinery, thirty miles of mains, and one thousand

public lamps, for lighting Pernambuco with gas, has been undertaken by the con-

tractors for the Buenos Ayres Gas "Works, Messrs. Edward T. Bellhouse and Co.

of Manchester. The drawings and specifications have been executed, and the

works will be directed by Messrs. Law and Blount, architects and engineers of

London. There will be two gas-holders, each 100 feet diameter, with a lift of 18
feet, and the entire apparatus is intended to be on such a scale as to meet all the

requirements of the city and its neighbourhood. The amount of contract with

Messrs. Bellhouse amounts to £53,000.
Marine Memoranda : Progress of Screw Propulsion.—A new steamer

from the designs of Mr. Mills, of Glasgow, has recently been built by Messrs. Tod
& M'Gregor. This vessel is not a twin, althoogh composed of two distinct bodies,

but is what her inventor calls a divided vessel—resembling, in short, an ordinary

steamer cut down the rr.iddle longitudinally, with a single powerful paddle-wheel

between. The object of Mr. Mills is to obtain immense breadth, without greater

resistance to the water than that offered by an ordinary steamer, and thus to secure

cabin and passenger accommodation of a capacity hitherto quite unknown. The im-
proved steamer, in consequence, although only 140 feet long, has no less than two
saloons and foar smaller cabins, the dimensions of which quite outstrip anything

that as yet has been on the Clyde, even in the largest class steam-boats. The
main saloon, which is forward, and occupies the bow portion of the ship, is 70 feet

long by 24 feet broad, and 8 feet in height, and is principally composed of plate-

glass. It is fitted up in gorgeous style ; and being on deck, the passengers, whilst

enjoying the comfort of shelter or warmth, can see all around them, as though they

were placed on an open deck. Above this, however, there is extensive upper- deck

space for promenading and enjoying the breeze, and this is beyond what is to be

found even in ordinary steamers. The propelling machinery is placed in the hulls,

and is composed of two engines, with a large padille, as we have stated, betwixt

the hulls, working in the trough which forms the division. In the forepart of the

vessel there is placed a little paddle-wheel, the floats of which stand vertically to

the passing fluid, so as not to obstruct the progress of the vessel. This is called the
11 manoeuvrer," and will be used for turning or manoeuvring the vessel while going

alongside or leaving a pier, and thus render unnecessary the use of poles and ropes.

What has long been foreshadowed as to the size of ocean-going steam -sbipp, inde-

pendently of the great jump taken by the promoters of the Great Eastern scheme,

has now actually shown itself in Liverpool, where one of the first Australian firms-,

which has hitherto held fast by sailing vessels, has commenced to lay down auxili-

ary screw steamers of 4,000 tons. The existing generation will undoubtedly last

to >.ee ocean steamers which will be as giants to our present pigmipp. The con-

struction of the Merrimac American screw-frigale, as noticed by us in October

Tins been followed by that of the Wabash,, a vessel which is about G feet longer

than her predecessor. She has two steam cylinders with an effective diameter of

72 inches, and a 3 foot stroke. Her boilers are four in number, each with 1,500
brass tubes. Their dimensions are: length, 11 feet 3 inches; breadth, 14 feet;

and height, 14 feet 3 inches. The propeller is two-bladed, and can be detached
and lifted out of the water with great ease, and thus be no impediment to the
sailing of the ship. It is 17 feet 4 inches in diameter, with a pitch of 23 feet. It

is constructed as a true screw, the full area of one blade being 38 feet. The arma-
ment, like that of the Merrimac, is ;

—
Spar deck, 2 10-inch First guns, weighing 87 cwt. each.

,i ,. 14 8-inch Broadside guns, „ G3 cwt. each.
Main deck, 24 9-inch Broadside guns, „ 67 cwt. each.
Being a total of. 40 guns.

The ten principal sails spread 27,000 square feet of canvas.

The new iron screw steamship Nubia, 2,250 tons, built by Mr. Laird of Birken-
head, for the Peninsular and Oriental Steamship Company, has lately made two
of the quickest passages on record—viz., one from Suez to Calcutta, at the rate of
11 9-10th knots an hour, the distance being about 4,500 miles. Letters were on
this occasion delivered in Calcutta in 29^ days from England. Her return voyage
from Calcutta to Suez was made at the same rate, at an average speed of 11 9-1 0th
knots, or upwards of 280 miles per day. This average speed on that long vovage
has never before been equalled by screw vessels, and rarely excelled even by the
Cunard aud Collins steamers.

REPORTS OF PATENT LAW CASES.

Gas Manufacture: Hills v. The London Gas Company.— This was an
action for the infringement of a patent, granted to Mr. T. C. Hills of Deptford, in

1S49, for "a new mode of making gas, and for obtaining substances applicable to
the purifying of gas." The defendants rested their case on the ordinary pleas, deny-
ing the novelty of the patent, its utility and infringement. The substance originally

used for the purpose of purifying gas from sulphur, cyanogen, and ammonia, is lime.
This, however, after a short time becomes so saturated with these ohnosions gases,
that it is necessary to renew it frequently, and then arises the difficulty of getting
rid of the poisoned lime, the removal and disposition of which are fraught with
danger, and often subjects the companies using it to proceedings for nuisances. Mr.
Hills, who carries on chemical works at Deptford, close to a gas company's pre-
mises, applied himself to the subject of gas-making and purifying in 1849 and
after many experiments, succeeded so far as to induce him to take out a patent in
November for making gas from peat and other substances, and for the discovery of
new substances for its purification. In his specification he proposed to substitute
hydrated oxide of iron, mixed with sawdust, for lime, as a purifier, while he pointed
out that this substance, when saturated, was capable of being renovated by ex-
posure to the air, by which means all the sulphur was eliminated from the iron,

so that the whole process was both effective and economical. This new process
found great favour with the gas companies, and many used it, paying the plaintiff

a royalty; but the defendants having claimed to use it without any recognition of
the plaintiffs rights, this action was brought, but not until the plaintiff had dis-
claimed a great part of his patent, confining his title and specification to a new
mode of manufacturing of gas, and the renovation of the substances as above
mentioned. On the part of the defendants it was contended that the patent of the
plaintiff was based upon and identical with that of Mr. Croll, which had been taken
out in 1840

;
that the use of hydrated oxide of iron was public before 1850, the date

of the plaintiffs patent; and the discovery of the revivifying effect of the atmo-
spheric air on the "used up" hydrated oxide of iron was attributable not to the
plaintiff, but to the observation of a gentleman named Evans, who, beinc* encased
in experiments with hydrated oxide of iron, had casually noticed the change of colour
produced on a mass of that substance, which had been thrown aside as too greatly
charged with sulphur to be further used. This change of colour proved on ex-
amination that the air had expelled the sulphur and renovated the purifying powers
of the substance—a fact which was disclused to the plaintiff himself and to the
Chartered Gas Company by Mr. Evans, before the plaintiff had enrolled his speci-
fication. On these grounds the plaintiffs title to the claim of an inventor and
protection of the law was disputed. In the course of the trial, all the chemical
talent of the day, beginning with Professors Taylor and Brandt, was examined on
one side or the other. At the conclusion of the evidence given by Mr. Evans on
behalf of the defendants, the Chief Baron stated that, in his opinion, the plaintiff

had failed to support his patent; and after a lengthened discussion it was arranged
'

that the plaintiff should be nonsuited, with a reservation for the consideration of
the court above, and power to either party to tender a bill of exceptions to its

judgment. The plaintiff was thereupon called and nonsuited.

Envelope Machinery: De La Rue v. Dickinson.— This was a motion
for an injunction to restrain an infringement of the patent of the plaintiffs for the
purpose of folding and cementing the flaps of envelopes in a peculiar manner. The
plaintiff*, who are the well-known wholesale stationers, took out patents in 1845
and 1849 for certain improvements which they had invented in the manufacture of
envelopes, the improvement in the second of these patents being the employment of
certain machinery for the application of gum or cement to the flaps of envelopes in

the manner of surface printing. The apparatus invented and employed by the
plaintiffs was exhibited at the Great Exhibition of 1851, in Hyde Park, aud at-
tracted considerable attention, as every exhibition visitor knows. The defendants
are manufacturing stationers at King's Langley, in the county of Herts. The
plaintiffs alleged in their bill that the defendants had for some time past, manufac-
tured envelopes by machinery similar to or with only colourable deviations from
that which formed the subject of the plaintiffs' patent inventions. A correspondence
has been carried on between the parties by their solicitors upon the subject, with a
view to legal proceedings, the correspondence having commenced as early as 1850,
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but it was not until May last, according to the allegations in the bill, that the

plaintiffs were able to inspect the machinery used by the defendants, A report

has been made to the plaintiffs by the persons employed by them to inspect the

defendants' machinery, stating in effect that such machinery was made or arranged

according to the machinery forming the subject of the plaintiffs' patent, or only

differing therefrom colourably; while the defendants, on the other hand, alleged

that the machines used by them for manufacturing envelopes were constructed ac-

cording to a patent granted in 1849 to Amedee Francois Remond. The plaintiffs

filed their bill to restraia the defendants from using for folding envelopes any

machines similar to that produced for inspection at their factory in May Inst, and

generally from infringing the patent of the plaintiffs, and they now moved for an

injunction. The Vice-Chancellor said that after the delay shown by the plaintiffs

he could not grant them an injunction. In 1850 they had reason to believe that

Remond's machine had been introduced and was being used by the defendants, and

in October of that year they had traced the machine into their possession, though

perhaps they were not then in a position to prove its use. The defendants had sis

months later admitted the manufacture of envelopes by such a machine, and the

only question was, in truth, whether the plaintiffs might not then, or at all events

after 1852, when the new practice was introduced, have placed themselves in a

position to obtain an inspection. It seemed almost a matter of course that there

must have been a power of obtaining inspection during all this time. The plain-

tiffs, however, had been contented to lie by between five and six years, allowing

the manufacture of envelopes to go on all this time, without making any applica-

tion for the only thing necessary—an inspection—either at law or equity. This

species of laches was always discouraged, and he could do no more now than direct

the motion to stand over, wilh liberty for the plaintiffs to bring an action at law

for the infringement, the defendants admitting the use of the same machine as had

been inspected.

Ornamental Design for Grates: Carron Company v. Ritchie, Wat-
son, & Co.—The plaintiffs in this case are the members of the well-known

Carron Company of Ironfounders at Falkirk, and the defendants are ironmongers

in Glasgow. The action charges the defendants with a violation of the plain tiftV

copyright in a registered design for ornamenting the backs of grates, and concludes

for £500 in name of damages, for the loss and injury thereby sustained by them.

The following issue, suggested by the plaintiffs, made the subject of the debate:

—

Whether the plaintiffs are the proprietors of the copyright of the design of a fire-

grate, attached to the certificate of registration, dated 28th June, 1854, and being

No. 5 of process, and whether the defendants, in violation of said copyright, at

various times between the 1st day of March, 1855, and the 31st day of January,

1856, did apply, or use, or cause, or procure to be applied or used, the said design,

or some part thereof, for the purpose of sale in the manufacture of the backs of

fire-grates, to the loss, injury, and damage of the plaintiffs? For the defendants

it was argued that the terms of the issue were not satisfactory. First, the viola-

tion was said to consist in a part of the design. Now, under the statute it would

not do to leave out a little bit of a design, and say there was now an entirely

different one. That design mijjht still be a fraudulent imitation. But was a

party entitled to go to issue with any part of a design? It must be the design

itself that was imitated fraudulently. Therefore, although it was not necessary

that a man should copy the whole of a design to make a fraudulent imitation of it,

it would not do to say that a mere fraction of it would constitute piracy. Then
the pursuers did not say what part of their design it was that they said was pirated.

That was a defect which the court would not allow to remain. Both in England

and Scotland, a particular specification was requisite to be given of tb° parts

founded on as being pirated. For the plaintiffs it was contended that, so far from
specification being requisite to an issue for violation of a patent, in every case of

the kind the issue had been left general, and the particular parts which were an

infringement of the patent right, were left to depend upon the evidence. All the

plaintiffs wanted was the means of going to the jury with the true substance of

the case; that that thing A was an invasion of the copyright of the thing B. It

was a new thing to be told that in an action for infringement of copyright, they

required to set out in what respect the one thing was a violation of the other. The
particular points would form the subject of discussion before the jury. AH that

was required in them to say was, that that thing was a violation of the other thing.

The court directed the plaintiffs to lodge their altered issue, and the defendants to

put in their counter issue, when they would be finally adjusted.

Submarine and Military and Naval Operations, Re Macintosh's
Patent.—This was a petition asking the Lord Chancellor to affix the great seal

to this patent, notwithstanding that the time limited by the statute within which

such an application was to be made had expired. It appeared that the invention

was for carrying on submarine operations, as well as all military and naval tactics

whatever; and at the time the petitioner first proposed taking out a patent this

country was at war with Russia. The Board of Ordnance then entered a caveat

against the sealing of the patent, on the ground that the publicity given to the in-

vention by the registration of the specification might be detrimental to the public

service. The war, however, being at an end, the Ordnance, in May last, gave the

petitioner permission to go on with his invention ; but he did not present any petition

to this Court until the month of November. The Lord Chancellcr thought that

this omission of the petitioner took it out of the power of the Court to order the

patent to be sealed, as the requirements of the statutes had not been complied with.

Mr. Craig then stated that an application of some kind had been made immediately
after the ban of the Ordnance had been withdrawn. The Lord Chancellor then

ordered the pateut to be sealed.

PROVISIONAL PROTECTION FOR INVENTIONS
UNDER THE PATENT LAW AMENDMENT ACT.

!§?• When the city or town is not mentioned, London is to be understood.

Recorded August 30.

2018. Francois Long, Paris—Improvements in life-boats.

Recorded September 13.

2142. Edward Green, Waltefield—Improvements in scrapers employed to cleanse boiler
tubes and flues for economizing fael.

Recorded September 19.

2195. William J. Bisseker, Ludgate-hill, Birmingham—Improvements in strings or
wires used in or on musical instruments.

Recorded September 24.

2238. Joseph B. Howell, Sheffield, and Nicholas Harvey, Haymarket—Improvements in
steam and other boilers.

Recorded October 15.

2406. George Guillaume, Southampton—Invention of an apparatus for obtaining motive
power by means of water or other fluid.

Recorded October 25.

2512. Heinrich Hochstaetter, Darmstadt— Improvements in obtaining instantaneous
light.

Recorded October 27.

2518. John Fordred, Islington—Improvement1
; in lamps, in apparatuses connected there-

with, and in manufacturing certain liquids for the production of light.—(Partly
a communication.)

2520. James Fenton, Low Moor, near Bradford—An improved method of, and signal
apparatus for preventing accidents on railways.

Recorded October 31.

2558. Benjamin Goodfellow, Hyde, Cheshire—Certain improvements in the construction
of Bteam boilers, and in the mode of supporting Bteam boilers on their seating?

Recorded November 7.

2G24. Amoz Holt and Jabez Bentley, East Ardsley, near Wakefield—Improvements in
machinery for weaving stuff and other goods.

Recorded November 8.

2630, William Gossage, Widnes, Lancashire — Improvements in the manufacture of

carbonates of zinc, of iron, and of manganese, and in the useful application of
such carbonates.

Recorded November 10.

2645. James Somerville, Glasgow—Improvements in weaving.
2646. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in apparatus

for printing electro-telegraphic despatches.—(Communication from Louis F. C.
Breguet, Paris.)

2647. Richard Pearcy, Manchester—Improvements in machinery or apparatus for giving
additional cohesiveness and torsion to fibrous substances in the drawing and
other processes.

Recorded November 11.

2648. William Smith, 10 Salisbury-street, Adelphi — Improvements in machinery for

sewing cloth and other materials.—(Communication.)
2649. John F. Jones, Birmingham—Improvements in the manufacture of rollers or

cylinders for printing fabrics, and in machinery to be used in manufacturing the
said rollers or cylinders.

2650. William Clark, 53 Chancery-lane—Improvements in the manufacture of barytes
and strontian, and their s*Its, and in their application to various purposes.

—

(Communication.)
2651. Richard A. Brooman, 166 Fleet-street—Improvements in the manufacture of boots

and shoes, and other like articles.—(Communication.)
2652. James Leadbetter, Leeds—Improved means of obtaining motive power.
2653. Francis F. Clossman, 16a Park-lane—Inveutiou fo^ obtaining alcohol from certain

substances not hilherto used for that purpose.—(Communication.)
2654. Paul R. Hodge, 4 Albion-grove, Barnsbury-park, Islington—Improvements in the

manufacture of felted cloth.—(Communication.)
2655. Hugh Baines, Manchester— Improved machinery or apparatus to be applied to

hoisting and other lifting machines.
2656. John II. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in projec-

tiles.—(Communication from Gaun M. Hutton, St. Petersburg, Russia.)

2657. Julian Bernard, Albany, Piccadilly— Improvements in the manufacture or pro-

duction of boots aud shoes, or coverings for the feet, and in the machinery or
apparatus employed in such manufacture.

Recorded November 12.

2658. John Patterson, Beverley, Yorkshire—Improvements in apparatus for churning,
which apparatus is also applicable to the washing of roots and other sij£stances.

2659. William Lukyn, the elder, Nottingham—Invention of a buffer break for railway
carriages or trucks attached to locomotive engines, whether one or more engines,

for the conveyance of goods or passengers.

2660. George I. Bache, Glasgow—Improvements in lamps and apparatus for affording or

supplying artificial light.

2661. William Weild, Manchester—Improvements in machinery for doubling, twisting,

and winding yarns or threads on to bobbins or spools.

2662. Joseph Eccles, Blackburn, Lancashire—Improvements in machinery for making
bricks, tiles, pipes, and other articles made of plastic materials.

2663. Henry C»llett, 12 Grosvenor-street, St. Peter's-street, Islington—Improvements in

machinery for mowing and reaping.

2664. William H. Balmain and Thomas Colby, St, Helen's, Lancashire—Improved means
of grinding various substances.

2665. Arthur Maw, Broseley, Salop—An improved mode of constructing the eccentrics or

cams of steam-engines aud other machinery.

2666. James Apperly and William Clissold, Dudbridse, Gloucestershire—Improved ap-

paratus for condensing wool, cotton, and other fibrous subsUnces.

2667. Jean C. Boulay, Paris—An improved method of printing in various colours simul-

taneously.

266S. Richard A. Brooman, 166 Fleet-street—Improvements in the preparation of fibres

for spinning, and in machinery employed therein.—(Communication.)

2669. Richard A. Brooman, 166 Fleet-street—A new or improved felted fabric—(Com-
munication from F. Durand.)
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2672.

2673.

2674.

2675.

2676.

2677.
2678.

2681-

26S4.

2685.

2691.

2692.

2670. Dr. Frank J. W. Packman, Puckeridge. Herts, and Charles P. Pike, Oxford-street
—Invention of an armed glove or covering for the thumb and fingers.

2671. William Green, juu., and Thomas Storey, Framwell-gate Colliery, near Durham

—

Improvements in machinery or apparatus for washing or cleaning coal.

Recorded November 13.

John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in machi-
nery or apparatus for cutting and folding paper. - (Communication from Cyrus
Chambers, U.S.)

Thomas W. G. Treeby, 1 Westbourne-terrace-villas, Paddington—Invention for

forming sewers or tunnels and gulleys to sewers.

Charles W. Dixey, 3 New Bond-street—Improvements in double opera glasses,

and other glasses of a similar nature.
Alexander Hutton. Ardwick, near Manchester—An improved warming apparatus,

applicable to railway and road carriages, and other useful purposes.
Thomas S. Holt, Manchester, and Edward Earnshaw and James Barlow, Rochdale
—Improvements in certain parts of steam-engines, steam-boilers, and apparatus
connected therewith.

Samuel Newington, Ticehurst, Sussex—Improvements in dibbling apparatus.
Thomas Earp. Newark-on-Trent, Nottinghamshire—Invention of a tap for mea-

suring liquids.

William Francis and James Hooper, 8S Leadenh all-street— Improvements in

tanning and dyeing leather, linen, cotton, wool, hair, and silk, and fabrics com-
posed of any of these substances.

John Kinnihurgh, Renfrew—Improvements in moulding or shaping metals.

Recorded November 14.

Honourable William E. Cochrane, Osnaburgh-terrace, Regent's-park— Improve-
ments in the permanent way of railways.

Peter Armand le Comte de Fontainemoreau, Paris, and 4 South-street, Finsbury

—

An improved method of forming letters and other devices on metallic surfaces.

—

(Communication .)

Joseph Hacking, Bury, Lancashire — Certain improvements in machinery for

dressing, polishing, and finishing threads and yarns.

Thomas B. Sharp and Joseph A. Collet, Manchester—Certain improvements in

locomotive steam-engines.
Adolphe E. Hnart, Southampton—An improved toy for the use of children.

Richard Emery, 6 King-street, St. James's-sqnare—Improvements in springs for

carriages and other vehicles.

Richard Emery, 6 King-street, St. James's-square—Improvements in the construc-
tion of axles and boxes of carriages for common roads.

John R. Day and Thomas Rutter, Birmingham—A new or improved metallic tile

for roofing or covering buildings.
Edward Money, 14 St. James's-square—An improved artificial manure.
Jean B. Heu, Paris—Improvements in preserving animal and vegetable substances

suitable for food (Communication.)
John Sutherland, Paddington—An improved railway brake.
Henry C. Ash, 11 Park-Dlace South, Chelsea—Improvements in railway signals.
Dan Saul and Peter Williams, Swinton, Lancashire—Certain improvements in

machinery or apparatus for spinning and doubling cotton and other fibrous
materials.

Andrew Symington, Kettle, Fifeshire — Improvements in apparatus for drying
yarns and woven fabrics.

Christopher Binks, London—Improvements in converting iron into steel, and in
giving a coating of steel to iron.

Archibald Reid, Sidmouth-street, Regent-square, and Charles O'Neil, Goldeu-
square—Improvements in treating metallic ores to obtain copper.

John Crawley, Wood-street, Cheapside—Improved machinery for stitching fabrics.
James Greaves, Gerrard-street, Soho—An improved construction of ladies' side

saddle.—(Communication.)
John Aitken, Islington—Improvements in the furnaces employed in the manufac-

ture of iron or other metals.

Recorded Xovember 15.

Nicolas P. J. Lesenre, Pari3, and 4 South-street, Finsbury—An improved em-
broidering machine.

Henry H. Fox, 17 College-hill—Improvements in manufacturing brushes.
Deane J. Hoare, Mortimer-street, Cavendish-square—Improvements in the manu-

facture of iron.

Robert Moshet, Coleford, Gloucestershire—Improvements in the manufacture of
iron.

Andrew Barclay, Kilmarnock—Improvements in the manufacture of iron.
George Davies, 1 Serle-street, Lincoln's-inn—An improved paper suitable for the

filtration of liquids, the dressing of wounds, and for the manufacture of envelopes,
bags, bands, and for other similar purposes.—(Communication.)

J-^hn Billing, Abingdon-street—Improvements in chimneys.
George Pye, Ipswich—An improvement in treating and bleaching cotton.
Henry Blackburn, Butterworth Hall, near Rochdale, Lancashire—Improvements

in billies and mules for stubbing aud spinning wool, cotton, or other fibrous
materials.

John Drew, Back Hill—Improvements in library tables or desks.
Nathan Robinson, John Lister, and Henry StevensoD, Bradford—Improvements in

looms for weaving.
Christopher Binks, London—Improvements in the manufacture of iron and steel.

Recorded November 17.

Thomas Cope, Liverpool—Improvements in tobacco-cutting machines.
Alexandre M. J. Eeckman, Lille, France—Invention of a mechanical bakery and

cookery.
Joseph Worthington, Manchester—An improved mode of signalling from the guard

to the engine-driver on railway trains.

Constantin Michel, Lyons, and Isidore A. Maret, Paris—Invention for making
atmospherical observations.

William Hawke3, Birmingham—A new or improved machinery for applying steam
power to the ploughing of land, and other agricultural operations.

Esteves Blanchon, Blois—Invention of machinery and apparatus for marking and
boring leather and other similar substances, for making and cutting screwed
pins, and for uniting leather and other similar materials.—(Communication.)

George Jones and Joseph R. Jonas, Liverpool—An improved life-boat.

2701.

2702.

2703.

2704.

2705.

2706.
2707.

2708.

2709.

2710.

2712.

2713.

2714.

2715.

2716.

2717.

2718.

Recorded November 18.

i springs for railway2719. John Wilson, West Bromwich, Staffordshire—Improvements
and other carriages.

2721. Samuel C. Lister, Manmngham, near Bradford—Improvements in spinning.
2722. Frederick A. Magnay, Taverham Mills, Norwich—Improvements in damping paper

for printing.
2723. Richard Butterworth, Chelsea—Improvements in the means of securing the ends

<rf rails for railways.
2724. Samuel Dyer, Bristol—Improved mechanism, applicable to propelling ships and

vessels; applicable, also, as power machinery for ships' purposes.

2725. John Grieve, Bank Park, Tranent, Haddington—Improvements in chimney-cans.

2726. Henry Bessemer, Queen-street-place, New Cannon-street—Improvements in the

manufacture of iron.

Recorded November 19.

2727. William Brindley, Moorgate-street—Improvements in the treatment and applica-

tion of papier-muche
-

for covering floors, roofs, and other like useful purposes.

2729. Henry J. Distin, Cranbourn-street, Leicester-square—Improvements in cornets and
other wind musical instruments.—(Communication.)

2730. William S. Churchill and James Bradshaw, Stalybridge. Cheshire—Improvements
in machinery and apparatus for drying yarns or fabrics, applicable to machines
for sizing or dressing yarns or threads to prepare them to be woven.

2731. John Jones, Middlesburgh-on-Tees, Yorkshire, and Edward Jones, Liverpool

—

Improvements in the manufacture, or production and treatment of metal castings.

2732. John Lord, Rochdale, Lancashire—An improved admixture or compouud to be
employed as a substitute tor oil in the treatment of animal wool preparatory to
" carding."

2733. James, Earl of Caithness, Barrogill Castle, Caithnesshire— Improvements in

driving belts, straps, or bauds for machinery, and in the application and use
thereof.

2734. William E. Newton, 66 Chancery-lane—An improvement in centrifugal pumpB.—
(Communication.)

2736. George Watson, Manchester, and Cornelius Satterthwaite, Preston— Improve-
ments in the manufacture of fire-lighters.

2738. Alfred Watson and Alfred H. Williams, Cornhill (City)—An improved cap or top

for scent bottles.

2739. Samuel Fox, Sheffield—Improvements in machinery for drawing wire and tubes.
2740. Louis Adolphe de Milly, Paris—Improvements in the manufacture of fatty acids.

2741. Samuel Fox, Sheffield—Improvements in heating steel wire and tubes, also ribs

and stretchers of umbrellas and parasols, for hardening, and in apparatus for

straitening wire and tubes.

Recorded November 20.

2742. Edwin Salt, Bolton-le-Moors, Lancashire—An improved paper-cutting machine.
2743. James M. Gilbert, Manchester—Improvements in certain machines for etching or

engraving.
2745. Peter Armand le Comte de Fontainemoreau, Paris, and 4 South-street, Finsbury

—

Improved apparatus for preparing carbonic acid gas, and impregnating liquids
therewith.—{Communication.)

2746. Charles F. J. Fonrobert, Berlin—Improvements in the manufacture of boots and
shoes.—(Partly a communication.)

2747. Charles F. J. Fonrobert, Berlin—Improvements in the manufacture of insulated
wires for electric telegraphs.—(Partly a communication.)

2748. Thomas F. Joyce, Birmingham— Improvements in joining, supporting, and
strengthening the rails of railways.

2749. William Morgan, 48 Gloucester-terrace, Hyde-park—An improvement in heating
parts of cylinders and other hollow bodies of iron to a welding heat.

2750. Robert B. Benson, New York—Improvements in reefing sails.

2752. Richard Eaton, Sussex-terrace, Battersea—Improvements in apparatus for buffing

on railways, and for other purposes.

Recorded November 21.

2753. Louis Dartois, Paris, and 4 South-street, Finsbury—An improved machine for the
cleansing of textile and fibrous substances.

2754. Auguste M. Maurice de Bergevin, Sermon-lane—A method or methods of purify-
ing coal without decurbonization.

2755. John Norman, Liverpool—Improvements in propelling navigable vessels.

2757. John W. Clare, White-street, Surrey—Improvements in preventing, removing,
consuming, and condensing smoke and noxious vapours, and in apparatus for

those purposes.

2758. Charles Tooth, Burton-upon-Trent— Improvements in charging and filling up
casks or other vessels for containing fermenting liquids.

2759. Frederick Ludewig, Paris—An improved leaven.

2760. Sigmund Rothenheim, London—An improved walking-stick pipe.

2761. William E. Newton, 66 Chancery-lane—Improvements in machinery for spinning
or twisting fibrous substances.—(Communication.)

2763. Joseph Barrans, New-cross, Surrey—Improvements in apparatus for applying oil

or lubricating fluid to the axles of railway carriages and locomotive engines.
2764. Samuel Russell, Daruley-terrace, Gravesend—Improvements in the construction of

scissors and shears.

2765. Richard A. Brooman, 166 Fleet-street—A method of and preparation for rendering
textile and other like fabrics sanitary and disinfecting agents.—(Communi-
cation.)

2766. Charles Garton and James St. J. G. Parsons, Bristol—A method of treating cane
sugar, in order to fit it to be employed in brewing and distilling.

2767. Thomas Roberts and John Dale, Manchester, and John D. Pritchard, Warrington
—Improvements in obtaining and purifying oxalate of soda, which improve-
ments are also applicable to the manufacture of oxalic acid.

Recorded November 22.

2769. William T. Henley, St. Johu's-street-road, Clerkenwell—Improvements in electric

telegraphs and appaiatus connected therewith.

2770. George B. Galloway, Basinghall-street—Improvements in furnaces for steam-
boilers and other uses.

2771. Alexander R. Terry, Great George-street—Improvements in sawing, splitting,

cutting, and binding kindling wood.
2772. William K. Hall, London—Improvements in machinery for cutting, punching, and

shaping metals.

2773. Edward Tucker, Belfast—Improvements in preparing and drying glue and gela-
tinous matter.

2774. Joseph Wheeler, Wootton-under-Edge, Gloucestershire—A method of converting
rotary into reciprocating motion, especially applicable to machinery for forcing
plastic substances through moulds and dies.

2775. Richard A. Brooman, 166 Fleet-street — Improvements in the manufacture of
artificial wines, or beverages to be substituted for wines, and in apparatus for

aiding fermentation.—(Communication.)
2776. John S. Wright, Birmingham—Improvements in the manufacture of paper or

papier-mache
-

and metal buttons.

2777. William E. Laycock, Sheffield—Improvements in looms for weaving.
2778. David Chadwick, Salford, and Herbert Frost, Manchester— Improvements in

apparatus for measuring water and other fluids and gas.

2779. William E. Newton, 66 Chancery-lane—Certain improvements in railway carriages.
—(Communication.)

Recorded November 24.

2780. Edmund Hunt, Glasgow—Improvements in looms for weaving ornamental fabrics.

2781. George Salt, Saltaire, Yorkshire—Improvements in weaving carpets and other
piled fabrics.

2782. James Broadley, Saltaire, Yorkshire—Improvements in weaving.
2783. James K. Martin, Dundee—Improvements in hoisting or purchase apparatus for

ships and vessels.
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2764. Masta J. Cooke, Dean-street, Newcastle-on-Tyne—Certain improvements in wash-
ing, wringing, and mangling machines.

2785. Charles J. Lewsey, Albion-terrace, Commercial-road East — Improvements in

sugar-cane mills.

2786. William H. Aston and Samuel Hopkinson, Huddersfield—Improvements in steam-
boiler furnaces and apparatus employed for supplying water to steam boilers.

2787. Ilnnry Brickley, Stratton, near Cirencester, Gloucestershire—Improvements in

mills for grinding.
2788. Charies E. Heinke, Great Portland-street—Improved apparatus for illuminating

objects beneath the surface of water, or for giving light in mines and other places
where combustible or explosive gases exist.

'J7S9. John Orr, Glasgow—Improvements in the manufacture of pile fabrics.

U790. George Sharp and William Elder, Jarrnw, Durham— Improvements in steam
hammers and machinery for forging iron and other substances.

Recorded November 25.

2791. John Bond, Burnley, Lancashire—Improvements in machinery for counting and
indicating the number of revolutions performed by rollers and shafts.

27P2. Henry Braug, the younger, Belfast— Improvements in drying or extracting

moisture from air, and in machinery or apparatus for starching, clearing, drying,

stretching, and finishing fabrics.

2793. Henry Bougleux, Leghorn—Improvements in the construction of steam-boilers.

2794. Richard A. Brooman, 166 Fleet-street—Improvements in machinery for embroider-
ing.—(Communication.)

2795. John Palmer, Stockton-on-Tees, Durham—Improved means for separating differ-

ent kinds or qualities of seed or grain from each other.

2796. Jacob L. Elkin, Jeffreys-square, St. Mnry Axe—An improved process applicable

to the manufacture of zinc.—(Communication.)
2797. John Marshall, jun., Selby—An improvement in the purifying of oils and fatty

matters.
2798. Alfred V. Newton, 66 Chancery-lane—Improved machinery for forging iron.—

(Communication .)

Recorded November 26.

2799. John Musgrave, younger, B >lton-le-Moors, Lancashire—Improvements in the con-

struction of cloth beams for beetles.

2800. John Brown, Bolton-le-Moors, and John Adin, Manchester—Certain improvements
in Jacquard machines.

2601. Leon G. Riant, Paris, and 4 South-street, Finsbury—An improved mode of pre-

paring whalebone, gutta-percha, and other elastic bands employed in the
manufacture of wearing apparel.

2803. Matthew Henderson, Glasgow—Improvements in cutting, sawing, or shaping and
polishing stone.

2805. Alfred V. Newton, 66 Chancery-lane—An improvement in the process of coating
iron bolts, bars, sheets, spikes, nails, and other articles of iron, with metallic
alloys, for the prevention of rusting or oxidation.— (Communication.)

2806. Henry E. Palmer, Stonehouse, Devonshire—Improvements in photographic appa-
ratus.

Recorded November 27.

2807. Asa Leen and David Schofield, Oldham—Certain improvements in self-acting

mules for spinning and doubling.

2808. Peter Armand le Comte de Fontainemoreau, Paris, and 4 South-Street, Finsbury

—

Improved weighing apparatus.—(Communication.)
2S09. William A. Gilbee, 4 South-street, Finsbury, and Paris—An improved mode of

reeling and reducing topsails.—(Communication.)
2810. William AVoofe, Weston Birt, Gloucestershire— Invention of an implement for

paring land, applicable also to the removing of turf.

2511. Paul R. Hodge, 4 Albion Grove, Barnsbury-park, Islington—Improvements in the
manufacture of felted cloth.

2512. Henry Hedgely, 32 New-road, Brighton—Certain improvements in spirit lamps.

Recorded November 28.

2814. Peter Walker, Warrington, Lancashire—Improvements in brewing, and in the

machinery or apparatus employed therein.

2815. James Higgin, Manchester— Improvements in treating certain vegetable dye-
stuffs, or preparations therefrom, so as to obtain a colouring substance of in-

creased purity.

2816. Camille A. Tissot, Paris, and 4 South-street Finsbury—Improvements in the pro-

duction of motive power, and in the apparatus connected therewith.
2817. Auguste Cellier, Paris, and 4 Souih-street, Finsbury—Improved mucilage, appli-

cable to the sizing and printing of textile materials.

2818. Joseph M. Saunders, 16 Westmoreland-street, Dublin—Improvements in cooking
ranges.

2819. Henry T. Sourbuts, nyde, Cheshire—Improvements in taps or valves, part of

which are applicable t<^ luhricators for steam-engines and other purposes.

2821. Archibald Turner. Leicester —Improvements in the manufacture of elastic fabrics.

2S22. Michael Allen, 39 Cavendich-grove, Wandsworth-road—Improvemeuts in the slide

valves of steam-engines.

Recorded November 29.

2823. John G. Taylor, Glasgow—Improvements in pencil-cases.

2824. Charles W. Siemens, John-street, Adelphi—Improvements in fluid meters.

2825. James Dryden, Dundee—Improvements in weaving.
2826. William Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in pro-

jectiles.—(Communication from N. Scholfield. Norwich, Connecticut, U.S.)
2828. Laban C. Stuart, New York, U.S.—Improvements in machinery for reducing fibres

to pulp.—(Communication from Joseph Kingsland, jun.)

2829. John Brown, Liverpool—Improvements in the construction of the lower masts of

ships.

2S30. Edwin S. Atkinson, Knottingley, Yorkshire—Invention of an apparatus for con-
densing vapours, fumes, gases, and smoke arising from chemical and smelt works

2831. Joseph L. Clark, Adelaide-road, Haverstock-hill, Hampstead—Improvements in

electric telegraphs.—(Partly a communication.)
2532. Richard Harmer, 12 Princes-street, Spitalfields—Improvements in stereoscopic

pictures.

Recorded December 1.

2533. Joseph Worthington, Manchester—Improvements in telegraphing and communi-
cating on railway trains.

2834. Charles II. Gilks, Union-row, Tower-hill—An improved stand for umbrellas for

railway and other carriages.
2535. John C. Jones, 17 Poland-street, Oxford-street—Improvement of the common pin

wooden leg and crutch.
2536. John Gedge, 4 Wellington-street South, Strand—Improvements in lubricating the

journals of the axles of railway vehicles, or other moving parts of machinery

—

(Communication.)
2637. John Gedge, 4 Wellington-street South, Strand—Improvements in gas meters.—

(Communication.)

2888.

2S39.
2841.

2S42.

2843.

2Si4.

2845.

2S46.

2847,

2648.

2819.

2S50.

2851.

2S52.

2853.

2854.

2S55.

2856.

2857.

2858.

2859.

2860.

2861.

John C. Haddan, Cannon-row—Improvements in pianofortes.
John Gibson. Paddington—Improvements in buffing and drawing apparatus.
Edward J, Emmons, Massachusetts, U.S.—A new or improved nursery chair.

(Communication.)
George J. Vertue, Northam, Southampton—An improvement in deodorizing sewage

waters and sewage matter when lime is used.
Francis Peabndy, St. James's-street — Improved apparatus for obtaining motive

power hy the action of the wind.
John C. Ramsden, Bradford—Improvements in apparatus or the mechanism of

looms for weaving a certain class of plaids, checks, and fancy-woven fabrics.
Henri N. D. Bardot, Paris—Improvements in treating or preparing colours for

printing.

Noel Monnier, Paris—Improvements in bridles and bits for stopping horses.

Recorded December 2.

Edmund Dwyer, Woolwich—Improvements in the manufacture of children's chairs.
Frederick Cornwall, Birmingham—Certain improvements in the construction of

fire-places applicable for general purposes, whereby combustion is rendered more
perfect and capable of regulation or control, smoke- thoroughly consumed, and
the draught in open lire-places uruch increased,

John Longbottom, Leeds—Improvements in apparatus for drying, roasting, car-
bonizing, and calcining vegetable, mineral, and animal substances.

Richard A. Brooman, 166 Fleet-street—Improvements in pumps and in pumping.—(Communication.)
Richard A. Brooman, 166 Fleet-street—Improvements in bleaching.—(Communi-

cation.)

Richard A. Bronman, 166 Fleet-street—Invention of a chemical composition or
agent to be employed in the dyeing of wools and woollens.— (Communication.;

Richard A. Brooman, 166 Fleet-street—Improvements in pumping-engines aud in
pumps.—{Communication.)

Louis D. Girard, Paris—Certain improvements in hydraulic turbines.
John Fowler, jun., Havering, Essex—An improvement in the manufacture of wire

ropes.
James Apperly, Dudhridge, Gloucestershire—An improved fabric applicable to the

manufacture of feed cloths or aprons.
Robert Dryden, Kinaston-street, Lambeth, Surrey, and Stephen Miles, South-

terrace, Willow-bank, Bermondsey — An improvement in the construction of
cylinder printing-presses.

Matthew Townsend, Leicester—Improvements in machinery for the manufacture
of knitted fabrics.

Alfred Bower, Liverpool—Improvements in or applicable to the keels of navigable
vessels.

John H. B. Thwaites, Bristol—An improved screw-bolt, or fastening, for ship-
building and other purposes.

Frederic Siemens, 7 John-street, Adelphi—Improved arrangement of furnaces,
which improvements are applicable iu all cases where great heat is required.

(J35* Information as to any of these applications, and tkeir progress, may be Ttad on appli-
cation to the Editor of this Journal.

Not. 6th, 3901

8th, 3902
3903

11th,

13th,

3901
3905

20th, 3906

21st, 3907

28th,

Dec. 2d,

3908
3909

3d,

3910
3911

6th, 3912

6th,

11th,

12th,

15th,

lGth,

3913
3914
3915
3916
3917

DESIGNS FOR ARTICLES OF UTILITY.

Registered from- Nov. 6th to Dec. 16th, 1856.

Key, Rudall, & Co., Cbaring-cross,—" Portable iron military music
stand."

Taylor, Allen, & Taylor, Birmingham,—" Back pulley."
John Pedley, Chorlton, near Manchester,— "Boiler for hot-water

apparatus."
Henry Craigie, Edinburgh,—" Coffee-pot."

Leonard Hicks, Leeds, aud John E. Smith, 6 and 7 New Kent-road,—" A travelling-rug or wrapper."
John Large, Upton, Berks,—" Clover-leaf consolidator, and wire-

worm exterminator or clod-crusher."
Abercrombie & Son, 19 John-street, Tottenham-court-road,—"A

jointed stay for casement windows, doors," &c.
Cook, Rowley, & Co., King-street, Golden-square,—" A brougham,"
William Deller, 67 Crooked-lane, — " Improved angler's winch-

handle."
James Cooke, Birmingham,—" Clock or timepiece dial-plates."

H. J. & D. Nicholl, Regent-street and Cornhill,—" An improved
mantle."

William Palmer, jun., Sutton-street, Clerkenwell,—"Glass chimney
for lamps."

Samuel Griffiths, Wolverhampton,—" Mole trap."

Samuel Smith, Birmingham,—" Rib for umbrellas and parasols."
Albert Delfosse, 1 St. Swithiu's-lane,—" Ami-garotte boot bayonet."
Samuel Unite, Birmingham,—" A spring buckle."
Theophilus Westhorp, West India Dock-road, — " Anti-friction

serving mallet."
James Parkes & Son, Birmingham,—" Carpet fastening."3918

TO READERS AND CORRESPONDENTS.

Publishing Office of the " Practical Mechanic's Journal."—We have to an-

nounce that the Practical Mechanic's Journal will in future be published by Messrs.
Longman, Brown, Green, Longmans, & Roberts, of Paternoster-row, London.

G. L. N-—The best test is the comparison of the rates of the vessel, as fitted with the

different arrangements of propelling mechanism ; or fit up two of them in opposition on

ihe same shaft, to see which overcomes the other. So long as the density of the rod is

inferior to that ot the fluid, its weight is immaterial.

P. A.—He will find all he requires at the Register House, Prince's-street, Edinburgh.

A Joiner, Newtyle.— Messrs. Holtzapffel & Co., 127 Long Acre, London, will no
dtiubt send him what he wants, on application by letter.

Engineering in Brazil.—A correspondent writes to tell us, that the gnage of the Don
Pedro Segundo Railway is 5 feet 3 inches, and not 5 feet 6 inches, as stated in our article

in November last. He is right. The railway from Mana to Petropolis is 5 feet 6 inches

gnage, and when this work was executed, that was considered to be the settled gnage foj

Brazil; but it seems that, in the instance referred to, the guage has been departed from.
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TEN-WHEELED DOUBLE-BOGIE TANK PASSENGER

LOCOMOTIVE ENGINE.

By Messes. Rothwell & Co., Union Foundry, Bolton-le-Moors.

(Illustrated hy Plate 203.)

In these railway times, the accomplishment of excessively high rates

oftravelling by locomotive steam engines upon the almost mathematically

even roads prepared for them, is no particular novelty ; but rapid railway

conveyance at economical rates, whether as regards the consumption of

fuel in the engines, the wear and tear of the machinery, or the endur-

ing powers of the iron lines themselves, is not an every-day achievement.

Hitherto, when our trains have exceeded a certain moderate speed limit,

the " train-mile" expenses have always mounted up in undue proportion,

whilst the iron-railed track, designed, as it has been, for lighter engines

and lower velocities, has invariably given way to the working stress to

which it is thus subjected. But with high speeds we must now have

economical working, and this combination of advantages has recently

been attempted under favourable circumstances by Messrs. Rothwell &
Co., of the Union Foundry, Bolton-le-Moors. The longitudinal eleva-

tion of a locomotive engine, as given in our Plate 203, represents an

example of an arrangement lately carried out by this firm, for the Bristol

aud Exeter Railway Company, under the superintendence of James

Pearson, Esq., Bristol, the locomotive engineer of the line.

In putting their plans into practical execution, Messrs. Rothwell were

compelled to great length and weight in comparison with existing

examples of locomotives, but, at the same time, the details have been so

arranged that no greater weight is thrown upon one pair of wheels than

is customary and requisite for the traction of the engine's load. This

result is accomplished by increasing the number of wheels—there being

ten instead of six—the ordinary ultimatum of modern locomotives. The

placing of a " bogie" carriage at each end of the framing, also enables the

engine to pass easily and safely along a line of railway with the sharpest

curves. These bogies or swivel frames are made entirely of wrought-

iron, each frame being in one solid piece, weighing 29 cwt., when in its

rough forged condition. Each bogie, of course, has its own set of four

running wheels, 4 feet in diameter, the entire series of eight being of the

same diameter and construction. The central driving wheels are of the

extraordinarily large diameter of 9 feet, so that even when the engine is

taking a train at a very high speed, the pistons and working connections

move at a very moderate rate, thus greatly reducing the chances of de-

rangement usually dne to rapid reciprocatory movements of heavy me-

chanical details. An ordinary large size driving wheel, say of G feet

diameter, draws its train forward 18'84 feet at each revolution, the pistons

having to make no fewer than 280 double strokes for each mile run. But

with Messrs. Eothwell's 9 feet wheel, each revolution conveys the train

28-27 feet, so that the pistons make only 186 double strokes per mile run

by the train. Hence the wear and tear of the parts is kept down, although

the engine frequently attains the rate of eighty miles an hour; the freedom

from oscillation, even at that velocity, being somewhat remarkable. The

boiler is 10 feet 9 incbe3 long, with an internal diameter of 4 feet and J

an inch. It contains 180 brass tubes of an external diameter of lj-jj inches.

The cylinders are 16£ inches diameter, with a stroke of 24 inches. The

working steam pressure is about 130 lbs.

The coke-box and water-tank arrangements of the engine are such as

to enable the engine to mn long distances, without replenishing either

with fuel or water. The length of the engine allows of this being pro-

vided for in a very efficient manner, and the double-bogie system does

away with all risk of difficulty on the ground of distance between centres.

There are two underneath tanks in addition to the tender tank of the

ordinary class, by which the water supply is taken in. One of these is

directly beneath the fire-box, and there is a second one bolted by flange

pieces to the under side of the boiler barrel, between the crank axle and
No. 107—Vol. IX.

the hind axle of the front bogie. These two suspended tanks are con-

nected together by a stuffing-box jointed pipe, which is carried along to

open into the bottom of the tender tank, to put all three into communi-

cation. The feed-pumps are worked from the piston-rod cross head, and

the feed-pipes pass along behind the splasher to the boiler. To steady

the tanks, link rods are passed between the two, as shown beneath the

crank axle. There are also " bogie safety links" connecting the bogie

frames with the main frame at each end, and similar links connect the

suspended tanks with the other ends of the bogie frames. These links

are each fitted with india-rubber disc butlers to allow of the necessary

elastic working. The parts are thus so strongly linked together, that

should a bogie centre pin break, or should the bogie movement fail in

any way, the wheels will still remain in their right position.

The whole of the spriDgs are of the india-rubber disc kind. Those of

the driving axle present some remarkable peculiarities. They are double,

an elastic connection being formed between the boiler and the axle

boxes, by large plate brackets projecting from the boiler's barrel, and

carrying centre studs for a short double-armed lever, each end of this

lever having a separate spring-box attached to it by a long link. The

inner spiing-box works down behind the disc plate of the driving wheel

splasher; wdiilst the outer one, which alone is seen in our engraving,

works parallel to it, outside the driving wheel. The springs for the other

wheels are all beneath their axles, and are very compact and neat in

appearance.

The brake action is confined to the after bogie, all four wheels being

used for the frictional effect; the sliding bars carrying the brake blocks

being actuated in reverse directions by a screw spindle carrying a winch

for the driver's hand.

The regulator valve is a slide, worked in a simple, and certainly a con-

venient manner, by a short lever set on a pillar stud on the front of the

fire-box, and passing through a slot in the end of the slide spindle. This

is a far more effective plan of working the valve, than the ordinary

rotatory handle.

This bogie movement is further aided in its snake-like powers of sinuos-

ity in passing severe curves, even on the seven feet guage of the Bristol and

Exeter line, by the absence of tire flanges on the driving wheels. The

bogie frames can thus twist round quick bends, without causing any

lateral frictional pressure upon the insides of the rails, as would inevitably

arise if the plain tires of the wheels did not work laterally over the rails.

The weight of the engine complete, with coke and water, is 42 tons. As

regards the actual performance of this engine, Mr. Pearson, the engineer,

reported as follows in August of the present year:—" A number 40 engine

has run 81,790 miles since her delivery in October, 1853, and has con-

sumed 794 tons, 17 cwt., and 2 qrs. of coke, or 21-76 pounds of coke

per mile ; the repairs as yet have been very trifling, consisting chiefly of

re-turning the tires. This engine has been working passenger trains on

the main line almost the whole of the time since she was delivered. Our
mileage is rather heavy, each engine averaging 750 miles per week.

Another class of engine, designed for goods traffic, has also been supplied

by Messrs. Rothwell & Co. for the Bristol and Exeter Company, and the

eugineer reports upon them in equally favourable terms. These goods

engines are constructed on a principle similar to the passenger engine

which we have described, but the wheels are smaller, and coupled

together to give increased tractive power.

The same old standing firm has also recently entered into an extensive

contract for locomotive engines for the Lancaster and Carlisle Railway

Company, the directors having come to the determination to work their

own line, instead of, as hitherto, consigning it to the London and North-

western Railway Company for that purpose.

We often hear the " railway system" talked about—in general terms

—

as a great modern fact, and questions relating to improvements in me-

chanical locomotion are frequent topics of colloquial discussion. But all

this goes on to a great extent in the absence of a clear conception of what
2S
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the railway engineer, with his steam engine on wheels, has brought us

to. Statistics open up the secrets of all things. They tell us that Great

Britain possesses 8,000 miles of iron way, involving an employed capital

of very nearly £300,000,000. On these 8,000 miles of railway, there

are 2,500 stations for the taking up and setting down of passengers and

goods. Ninety thousand persons earn their bread by devoting their

energies, mental and physical, to the working of this great system of

transport. Last year 111,000,000 passengers were conveyed by it;

whilst a million tons of merchandise and minerals were weekly carried

along its lines. To accomplish this duty, 6,000 locomotive engines,

100,000 waggons, and 20,000 passenger carriages are required. Steam

to the extent of 1,250,000 horses power is required for all this conveying

force. Only 1 in 5,000,000 passengers by railway meet with a fatal

accident, and the injured stand in the relation of 1 to 460,000 ; so that

if railways have lengthened our lives by virtually shortening distances,

they have most assuredly also done so by enormously diminishing the

dangers of travelling. This is the railway system— gigantic enough,

indeed, for all the consideration which we can bestow upon it.

THE TOLICY OF PATENTS FOR INVENTIONS.

The following very judicious remarks appear iu the last Report of the

Commissioner of Patents in the United States, the Hon. Mr. Mason.

They are so much to the point, and are conceived in so fair and liberal a

s|iirit, that we cannot but think that our readers will be glad to see

them reproduced in the position which we assign to them here.
'• No title can be more unquestionable than that resulting from dis-

covery, unless it be that which is derived from actual creation. The
recognition of either, if not instinctive in the brute, is certainly found in

the lowest and most uncultivated orders of human intelligences. The
bird seems to have a sense of property in its nest, the beast in his lair,

the savage certainly in the cave he has discovered or the weapon he has

made ; even the first occupant of a tract of land which he has neither

discovered nor created, has a title which, in the absence of a better, is

protected by the governments of all civilized countries.

To none of these is the title of the inventor at all inferior. He has
created or discovered all that he claims the right to possess. The pro-

perty for which he asks protection might never have existed but for him,

who has created it out of nothing. At least, he has called it into active

being, and made it the servant of mankind, subject to the limited light

of ownership, which he claims for himself. And when it is remembered
that it is chiefly through the exercise of this inventive faculty that

civilized man has risen above the savage, or that even the savage is to

be distinguished from the brute—that it is the inventor who has either

directly or indirectly been, and still is, the great instrument of human
progress—that his has been the wizard wand which has called forth

from the latent powers of nature messengers and servants, surpassing in

fleetness and power, and mute obedience, the fabulous genii of Eastern

tale—which has seized and fixed, as by enchantment, the transient

and varying lineament, or the flying sound, and transmitted them un-
changed to the latest posterity ; or that, in humbler, but perhaps equally

useful endeavours, he wears out his life in often unrequited efforts to

benefit mankind, it must be a mistaken or perverted impulse which
would grudge him that protection which is accorded to all others, or that

would fail to encourage, in all suitable ways, efforts from which the

world is now reaping such incalculable benefits.

The evil effects which would be the result of a departure from the rule

of right in this case are easily perceivable. Were the law to afford no pro-

tection to the inventor, his only means of reaping any particular benefit

from his invention would be by hiding it from the knowledge of the world,

as in Turkey the peasant secretes his wealth lest it should become the
prey of that rapacity against which the laws afford no sufficient protection.

But the knowledge that is thus hidden is often lost; at all events, its

utility is greatly lessened. The ancients were known to have been
possessed of many valuable arts which modern ingenuity has tried in
vain to rediscover. They are, perhaps, lost to the world for ever;
which would not have been the case had there been a judicious system
of patent laws in existence.

Besides, in relation to many kinds of inventions, secrecy cannot afford

any protection. Many machines, utensils, and manufactures are useful
to the inventor only as they are publicly sold and used, and cannot, there-
fore, be hidden from the world. Without some other protection, there-
fore, that great moving power of human action—the stimulus of pecuniary

gain—would never arouse to their full energies the efforts of human in-

genuity.

The reason why hundreds of intellects in all parts of our country arc

strained to their utmost tension in the attempt to discover something

that shall prove useful to mankind, is attributable to the fact that indi-

vidual profit is inseparably blended with the general welfare. But who
would cultivate a field, if others were to have an equal right to reap the

harvest ? The acknowledgement and protection of private property are

the parents of industry and effort, as much in relation to inventions as to

any other species of possession or estate.

For reasons like these, some have claimed that the property of the

inventor in the creations of his own ingenuity should he perpetuul ; and

the argument, founded on natural justice, is not without great weight.

The main objection against it is drawn from expediency.

Original inventions are always imperfect, leaving much to be done by
subsequent inventors. The patentee of each improvement upon any
invention must obtain the license of previous inventors before he can

avail himself of his own property. Were all these patents perpetual, as

well as those for improvements made upon improvements, and combina-

tion upon combination, we should, in the course of time, find ourselves

surrounded by inextricable confusion. The inventor must, therefore, be

satisfied with such a modification of his rights as is required by the public

good. Whether the present limit be not too narrow, is a matter worthy

of consideration. It certainly is so, if the whole period of its duration is

to be consumed in contest after contest—all leading to no final result."

EXHIBITION OF THE PHOTOGRAPHIC SOCIETY OF
SCOTLAND.

The collection of 875 photographic works under one roof, in Scotland,

is an event which bears with especial importance, not only upon the

progress of the art in the abstract, but upon the many other arts and

pursuits with which the photographer has now more and more to do.

Photographic reproduction is no longer a mere toy or amusement. It is,

indeed, no longer a mere fine art. It is deeply intertwined both with

the fine and the practical arts, and after having well served its purpose

of seizing and retaining for us the evanescent forms of human life simply

as they are, it now essays to render far better service by working in

concert with the artist of the pencil and brush, furnishing outlines, ex-

pressions, details, and relation of parts, as the unerringly accurate skeleton

for the works of the limner and colourist.

Photographic exhibitions are common affairs, and have been seen by
every one; but no one can look into the Edinburgh collection without

being struck, both with the perfecting effect of the recent touches of the

practical workers in the art, and the immense width of the domain over

which it is even now more than ambitious to range. Portraiture is the

oldest branch of the light-painter's pursuits, and hence in a collection like

the one now displayed before us, it claims the first notice, in virtue as

well of its seniority, as its assumed perfection, due to the accumulative

touches brought down in the current of time.

Mr. Rodgers, of St. Andrews, Fifeshire, has long been known as an

ardent photographer, and he has bravely asserted his position here. His

sharpness and tone are most unquestionably excellent, and quite up to

the reputation which he has achieved. Mr. Claudet—to go far southwards

for our next example—shows pictures which, for pose of the figures, finish,

and sparkling effect, are unrivalled in their way. Both his touched and

his untouched pictures are excellent; but it is impossible to compare one

class with the other, without seeing at once how far this artist is indebted

to manual touching, not so much for elaborate treatment, with extraneous

work, as for the discretionary skill with which the touching is applied.

However, be this as it may, we shall look in vain if we attempt to find

pictures superior to those of Mr. Claudet, such, for instance—if we want

a special example—as his " Portrait of a Lady." No. 646.

To return to the Scottish artists—we find that commercial Glasgow is

not behind in the photographic race, for Mr. Urie of that city, exhibits

both largely and well. His pictures, which embrace by far the largest

portraits in the collection, are collodions and calotypes, touched, untouched,

and coloured in oil, all very meritorious in their several styles. To
this artist belongs the credit of the earliest and mostsatisfactory intro-

duction of collodion pictures in Scotland, an advantage upon which he has

improved far enough to enable him to rank with the foremost of his

southern contemporaries. The examples which he now shows fully

sustain his reputation, both for sharpness of outline, richness of effect,

the pose of the figures, and the variety of enriching accessories. But

in addition to what may be called his photographs proper, he has a

series of large works illustrative of the end to be gained by judiciously

wedding the arts of the photographer and the painter in oil. These
works combine figure and landscape. The figures are photographs, pure
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transcripts of nature, -which the painter might try in vain to imitate;

whilst the landscapes and accessories are painted in, and the general

tints heightened hy the hand of the artist of the brush. No one can

look at these examples without seeing how largely the mechanical

work of the artist must be reduced, and his accuracy of delineation

and effect improved, by the aid of the camera. Months of labour would

not suffice for the finish of flesh tints, and the purity of expression, and

the minuteness of details, which the photographic picture reveals at

once; whilst these points once gained, everything is ready for the real

work of the artist in adding effects, colouring up to fife, and converting

his accurate outlines into pictures of solidity, breadth, and artistic power.

Such efforts are, of course, not mere photographs, but they are illustra-

tions of what the photographer can accomplish for the artist who has

hitherto been entirely dependent upon his hands.

These oil-painted photographs have formed the subject of both loud

and deep discussions. Severe sticklers for the honour of photography

tell us that we do wrong in touching a photograph hy hand, and in

competitive exhibitions of pure photographs this view is quite sound;

hut, even in taking this ground—whilst on the one hand the Glasgow

artist fearlessly places his pure photograph by the side of the pure pro-

ductions of his rivals, on the other he shows what he can do when aided

by the toucher and colourist. The camera applied in this way enor-

mously abridges the labour of the painter; it secures accuracy of outline

and the due relation of parts, and in fact lays that satisfactory ground-

work of a composition which could only he otherwise arrived at by
painters of the highest eminence and the most patient industry. The
end to be obtained is obviously the production of a good and telling work,

and if the route to this result can be shortened and its difficulties

mitigated by any artificial aid whatever, we are at a loss to see why
such aid should be refused. The lesson read to us in these very ex-

amples is, that henceforward the modern artist must work in conjunction

with the photographer, unless he chooses to throw aside what is now
undoubtedly his right hand aid.

Visitors to Edinburgh, who are interested in photographic practice,

must have remarked the advanced position occupied by Messrs. Hay.
They are undoubtedly the foremost in their way, in Edinburgh, and it is

matter for regret that they have contributed nothing to the present

collection. Xlessrs. Ross & Thomson, also of Edinburgh, who, as calo-

typists of still life and architectural subjects, earned some reputation in

former years, seem to pin their chance of coping with advanced artists,

upon a single half length portrait, an indifferent production, hung far

too near Mr. Claudet's fine pictures to escape the severities of criticism.

Some very excellent portraits are also shown by Ivan Sizabn, also an

Edinburgh artist. His name is new to us, but his works betray the

skill of a master.

What the photographer can effect, in reproducing both the massive

effect and the minuteness of detail of foliage and natural landscape,

is shown in the present collection by the works of several artists. The
foliage, water, rocks, and ground, in the pictures of Mr. Henry White
are, even at this advanced stage, marvels of photographic work ; a field

of cut wheat done by him, enables us almost to count the grains in the

ears; and in his architectural details of the "Old Cottage near Chertsey"

and the curling smoke rising from the chimney, we see every atom of

nature fixed in all the integrity of reality. In the "Moor Hen's Haunt"
the water itself is before us, whilst the reedy fastnesses of the lovely

solitude are all the»e as sharp as nature shows them.

Mr. George Wilson of Aberdeen is another successful hand in land-

scapes. His panoramic view of the "Granite Quarries, Aberdeen,"

develops every nook and cranny of the place; and the "Auld Brig o'

Balgonie" i3 the very perfection of a landscape photograph. Mr.

Pretsch's examples of photo-galvanography are instances of another

valuable adaptation of the art for permanent purposes. The impressions

from this gentleman's plates are amongst the most interesting in the

gallery, as showing what sunlight can be made to do in producing

artistically finished plates for the printer's press. The architectural

works of Bisson freres tell us what is doing in the art in France; their

pictures, including views of the Tuilleries, are unequalled specimens of

sharp outline and finish.

Amongst the amateurs, who are represented pretty strongly, Lady
Matheson, of Lewi3 Castle, Stornoway, proves her industry and talent

in eight works, embracing single portraits, groups, architecture, and
landscape. The Rev. T. M. Raven is another amateur contributor on an

extensive scale, and with results which show his intimate acquaintance

with the art. The same may be said of Earl Craven, who shows a good

"picture of real life" in "Wild Dayrell," the winner of the Derby in

1855.

But we can only single out a few of the amateur followers of this

fascinating pursuit, for the reason that the catalogue explains nothing

as to the contributors, not even telling us of what country they are.

We have, indeed, to find great fault with the catalogue throughout. It

gives by far too meagre a description of the several processes employed in

the production of the pictures which it notes, and it gives us no more

information about the artists than about the exhibitors. Now it is quite

immaterial as to who the exhibitors are ; the world of visitors to the

exhibition wish to know who and what are the artists who have created

the pictorial beauties displayed before them, and where such and such

artists are to be found. But the catalogue is dumb on these three points.

This is an obvious injustice to the artists. The members of " the Photo-

graphic Society of Scotland" are blazoned forth in all the plenitude of

their local habitations and pursuits, whilst nobody can possibly care a

farthing about them except in as far as some of them are exhibiting

artists. But. we do want to know something about such artists as, let

us say, Henry White, whose landscapes we have singled out for especial

praise, and it is precisely such information which the catalogue with-

holds. In this important point, the directors of the exhibition may take

a bint from the example of those of the Art-Manufacture Association,

who give a capital index of their show wares in the National Galleries

not many hundred yards off.

We trust that the energy which has given us this collection will not

be wanting in future years, and that an auspicious beginning such as

we have reviewed, will be but the precursor of still better things.

EXHIBITION OF THE ART MANUFACTURE ASSOCIATION

IN EDINBURGH.

The first Exhibition of the "Art Manufacture Association, for en-

couraging the Application of High Art to the Manufacture of Articles of

Utility and Ornament," is now open in Edinburgh. It possesses an at-

tractive title—for what is there around us more in need of cultivation than

our art manufactures, or those commercial processes which convert the

designer's creations into practical appliances. It is well housed—for where
else is there a finer suite of exhibition apartments, than those in the new
buildings of the National Galleries in Edinburgh? The object of the

present association, to quote the words of the catalogue's preface, " is to

afford opportunities for elevating the imperfectly cultivated taste of the

public, by making them familiar with the best Ancient and Modern
specimens of Art-Manufacture; and at the same time to encourage Manu-
facturers and Designers to leave the beaten track, and produce Works
worthy of the place which the nation occupies in every other department

of intellectual exertion.

" Men of good taste and talent, who desire to produce Works beautiful

in design and perfect in execution, are often deterred from the attempt

by want of encouragement, and the uncertainty of a market for their

productions. Our Schools of Design, as is proved by the productions of

the Pupils of those Institutions, contain numbers of young men possessed

of genius and skill which, if rightly directed, might produce a very im-

portant change for the better in every kind of Manufacture in which
beauty of design has place. After these Pupils leave the Schools, they

are thrown adrift without guide or compass ; some of them attempt to

reach the highest walk of Fine Arts, and after long and arduous struggles

succeed ; others waste, in the abortive attempt, talents which, though
unequal to enable them to rise to an eminent position in Painting or

Sculpture, might yet qualify them to aid in the supply of Works of Utility

and Ornament, and thereby to attain both fame and emolument. Others

—and it is believed the greater number—finding no encouragement for

the exercise of their talents, become the drudges of a system of supply

founded upon economy and bad taste : thus losing the whole benefit of

their previous training, and degrading the genius which, under better

auspices, might have benefited society, and secured to themselves fail-

pecuniary remuneration.
" It appeared to the Committee that their object could best be effected

by periodical Exhibitions of Art-Manufacture, to be held in different

Cities of the Empire, where the public might become familiar with the

best specimens of Art-Manufacture, British and Foreign, Ancient and
Modern, and where a theatre might be found on which the Art-workman
could display his genius, and have his merits appreciated, and which
would serve at the same time to extend the fame of the Manufacturer.
There seems to be no reason why a class of works, which in other ages
and countries have afforded scope to the highest genius, should not in the

present day, and amongst ourselves, be made instrumental in calling forth

similar Artistic excellence."

To a certain extent, this association is founded upon the model of the

existing Art-Unions, the annual subscriptions of contributory members
being applied in purchasing the best works of art in the collections, for

distribution by lot, amongst the members. The leading departments of
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this, the first exhibition, are those of metal and fictile work; and the

chief English and Scottish makers have come forward most energetically

in these classes; but we really cannot find anything in their examples

which is not to be seen in any respectable goldsmith's or porcelain seller's

show rooms.

In shawls, the veritable productions of Scotland, the well-known firms

of Morgan & Co. and Speirs & Co. of Paisley, show what can now be

done in this most interesting branch of manufacture. Such specimens

as these are most important, in as far as they plainly exhibit the actual

state of that great manufacture so pointedly claimed by Paisley for its

own. Messrs. D. & J. M'Donald, the chief of the " sewed muslin " houses

of Glasgow, have also a very full set of their very various articles of hand

embroidery, embracing objects from a "Bassinette Cover" at £40 down
to "Jaconet Inserts" at 2s. 6d. ; work of this kind is certainly very

wonderful, as the production of unlettered Irish peasant girls, of whom
so many thousands are employed by the few Glasgow houses engaged in

this great business. Messrs. S. R. & T. Brown are also exhibitors in

this section, but to a smaller extent. Carpets are left to the undivided

representation of the old firm of Whytock & Co. of Edinburgh, which

still firmly keeps its ground.

The beautiful designs and ingenious and accurate workmanship of the

Scottish wooden snuff-boxes, are handsomely illustrated in the twenty

different sections of contributions by Messrs. W. & A. Smith of Mauchline,

Ayrshire. In addition to the staple snuff box so well known all over

the world, Messrs. Smith show book covers, trays, and cases of all pos-

sible kinds, executed as they oan be executed no where else, and most

artistically finished by the artist of the brush ; these elegant productions

are real "art-manufactures," and worthily occupy their place in an ex-

hibition like this.

Wood-carving is well represented. The most extraordinary—almost

wonderful—productions in this class are the "Wood Cock" aud "Study

of Holly" by Mr. W. Wallis of I.outh, Lincolnshire; the fragile string
apparently suspending the bird, the light feathery plumage of the bird
itself, and the exquisite delicacy of the thin holly leaves, are all points
of excellence which reveal the hand of the accomplished and solidly

matured artist. Mr. John Hutchinson of Edinburgh has also some fine

game groups, and Mr. W. H. Rogers of London, the father, we suppose
we may call him, of the existing school of wood carving, still asserts his

high position in examples of bracket-work and floral compositions, at
once bold in style and gracefully flowing in execution. The East India
Company illustrates the productions of the vast empire under its control,

by 102 specimens of all kinds; articles of this class are always acceptable
in art exhibitions in this country, because they are invariably suggestive
in a very high degree, and it is original suggestions which we most want.
Mr. Mayall of London, who does not " show " at all in the Exhibition of
the Photographic Society a few streets off, has a set of twelve photo-
graphic pictures executed in his usual style of excellence; Messrs.

G. and D. Hay of Edinburgh are the only other exhibitors in this class,

if we except a few still life examples from France; Messrs. Hay's works
are very excellent of their kind, and worthy of the reputation which
they have achieved within a very limited period.

In detailing our impressions of this exhibition we have obviously
individualised but a few prominent contributors; but we have pretty

carefully considered the collection in its entirety, and we cannot escape

the conclusion that it is not what such a collection ought to be. An art

manufacture association ought to average something more than the
draftings of our fashionable shops; a walk from the Quadrant or Charing
Cross to the Bank, by the two different routes between these great centres,

or a similar stroll along Prince's or George Streets in Edinburgh, will

afford more than this. If the Association, which is undeniably a right

thing at a right time, means to keep its ground and do real good, it must
look better after its working capital in future.

DRILLING MACHINE FOR RAILWAY WHEELS.
By Messrs. G. & A. Harvey, Albion Works, Glasgow.

Fig. 1. Fi E. 2.

The great "Slotting and Shaping Machine " engraved at the com-

mencement of our last volume, has already introduced Messrs. Harvey
to the mechanical world, as leading makers of tools of powerful and com-

prehensive action. We have now to draw attention to another ingenious

contrivance by the same firm, not less deserving of the commendation of

the mechanical engineer. This is an apparatus for drilling the bolt holes

in the circumferential portion of railway wheels for carrying the tyres.

In it, a horizontally-acting drilling spindle is fitted up with suitable

driving pulleys and gearing, upon a slide, which is made adjustable as

to height, upon a vertical cast-iron pillar or pedestal. The wheel to be

drilled, is set during the operation, upon a number of antifriction rollers

arranged at the base, in front of the drilling spindle. The wheel is

simply run in on rails to these antifriction wheels, which can be adjusted

to suit wheels of various diameters, and which allow the wheel to be turned

round, to bring the different points of the tyre opposite to the drill. The
drill is adjusted as to height, so as to be pointed directly to the centre of

the wheel, aud when the wheel is brought up to the drill, a clamping arm

connected to the pillar is made to enter inside the rim of the wheel, so as

to hold it firmly up to the drill. With this apparatus wheels can be

drilled with great rapidity aud accuracy, the requisite adjustment being

effected with great facility.

Fig. 1 of our engravings is a front elevation, and fig. 2 a side elevation

of this apparatus for drilling railway wheels, a pair of locomotive engine
wheels being represented complete as in a position to be operated upon
by the apparatus, the wheels beiug supposed to be in front in fig. 2.

The drilling details are carried by a pillar or pedestal, a, bolted down to

a base-plate, n, and formed or fitted with vertical dovetail pieces, c, to

retain and guide the sliding-block, d, which is capable of adjustment as

to height upon the said pieces, c, by means of a screw spindle, e, which
works through a nut attached to its inner face, and is held in bearings in

the top of the pedestal, A, the spindle, e, being fitted with a hand-wheel,

f, whereby the adjustment is effected. The sliding-block, d, is formed

with bearings to carry a tubular spindle, a, inside which is the drill

spindle, h, driven by the spindle, G, by means of a groove and feather
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admitting of the spindle, h, being fed up longitudinally as the work
goes on. The feeding up is effected by means of a weighted lever, I,

centred on the spindle of a ratchet-wheel, J, on which it acts by means
of a pall, the weighted end of the lever being lifted up by hand at

intervals, to take a fresh hold of the ratchet-wheel. The ratchet-wheel,

j, has fixed to it a pinion in gear with a rack, k, which it presses

against the end of the drill spindle, h, and so feeds it up as the boring

goes on. The spindle, G, is driven by means of a bevil-wheel, L, fast

upon it, and in gear with a bevil-wheel, si, upon a short spindle passed

through to the back of the slidiug-block, d, where it carries another

bevil-wheel in gear with a bevil-wheel driven by a vertical shaft, n,

inside the pillar, a. The bevil-wheel last mentioned is supported by
a bracket on the back of the sliding-block, d, rising and falling there-

with, and being connected with the shaft, N, by means of a groove

and feather. The shaft, n, has fast on its upper end a bevil-wheel, o, in

gear with a bevil-wheel, p, upon a horizontal shaft which passes out

through the back of the pillar, a, to receive the driving pulleys, Q, its

outer end being supported by a bracket, E, cast upon the pillar, a. The
sliding-block, d, is formed with a socket, s, in which is fitted the spindle

of a clamp, t, and when the wheel is brought up to the drill, the clamp
is turned round inside the rim, and is fixed in that position by a pinching

screw, u, so as to hold the wheel up against the drill. The wheel to be

drilled is supported upon antifriction wheels, v, carried upon pins in

grooved frames, w, set in the ground, one of these frames forming an
extension of the base-plate, B. The frames, w, are formed with several

holes to receive the pins of the wheels, v, so that these can be adjusted

to suit different sizes of wheels. The pair of wheels to be drilled are run
in upon rails, so as to rest upon the wheels, v, and the block being

adjusted vertically, so as to point the drill directly to the centre of the

wheel, the clamp, t, is fixed in position and the drill is set in motion.

After each hole is drilled, the wheel is turned round, to bring a fresh

point under the action of the drill. A great saving of time is effected by
the use of this simple and manageable tool, whilst the accuracy of its

work is undeniably complete.

MECHANICAL NOTES FROM AMERICA.

-ALLEN 8 CONTINUOUS
• BEKDAN'S AUTOMATIC

SURFACE CONDENSATION THOMPSON S CONDENSER

-

CUMS EXHIBITIONS OF PATENTED INVENTIONS

-

BAKEKY.

Since the date of the last letter describing the details of the Adriatic,

the plan of making elastic joints at the ends of the tubes therein has

been pretty plainly indicated to be impracticable. India-rubber does

not retain sufficient elasticity to allow of its use in the form described

— that of rings pressed against by the ends of the tubes.

The importance of surface condensation may be presumed to be

understood. If by any practicable means the steam employed in marine

engines can be cooled with sufficient rapidity, without admixture with

salt water, the same fresh water with which the boilers were originally

filled can be pnmped back from the condenser, and the durability and

economy of the boiler3 can be thereby very greatly promoted. But the

intervention of thick metal between the cooling medium and the steam

would render the condensing process far too slow, and thin metal will

not resist the great atmospheric pressure except when employed in the

form of small tubes. The problem is to arrange such tubes so that

whether the steam be admitted on their exterior or interior surfaces,

cold and necessarily salt water shall always be present on their opposite

surfaces to keep the metal at a low temperature, whilst at the same time

it shall be impossible for either salt-water or air to find its way into the

good vacuum thus created. The great difficulty in the way is the unequal

expansion and contraction of the parts. The whole condenser is liable to

be heated momentarily by admitting steam before cold water is supplied

in sufficient quantities, and the whole is, of course, certain of becoming

cold whenever the engine is out of use. And in their legitimate use the

material of the tubes is liable to be heated very variably, and to expand

either much more or less than that of the shell or outer case of the con-

denser. Even if all were equally warmed, the difference in the nature

of the materials ('copper or brass, and cast-iron), would cause inequal-

ities in the dimensions sufficient to loosen the tubes and destroy their

connection with the sheets in which they are set. In the American

steamship Ericsson the difficulty is surmounted by giving the tubes

a bent form, which allows them to be extended or compressed ad libi-

tum; whilst in the John L. fttevens, and numerous other steamers both

merchant and national, a vacuum is maintained by the aid of a double

set of air-purnps, on both the interior and exterior of the tubes, so that

there is no temptation for the salt water to flow through the leakages.

Bat both these and a score of less important devices all involve other

difficulties more or less serious, and there still remain strong inducements
to strive for the production of either an elastic joint, or a cheap and
tight slip joint, which shall allow of the employment of plain tubes,
like those of a tubular boiler, yet without extra machinery.
A form of an elastic, or rather of a covered slip joint, employing pre-

pared india-rubber in a manner entirely different from that attempted by
Mr. Allen in the Adriatic, has been patented by Mr. Nathan Thompson
of this city, and it appears likely to overcome the difficulty, as it may
be so constructed as to compel the gum to undergo but very slight
changes of figure. Fig. 1 exhibits a side view of this joint, and fig. 2
is a longitudinal section. In both the drawings a represents a portion
of the tube, b a portiou of the tube sheet, and c the india-rubber covering
or short piece of hose with which the projecting portion of the tube is

enveloped. To set the tubes in a surface condenser, according to this
invention, it is necessary first to make the holes in the tube sheets con-
siderably larger than would otherwise

be necessary, and tap their interiors Fig, 1

to enable them to receive threaded
thimbles, d. The thimbles being first

tightly set by the aid of a little red
or white lead, the tubes are next in-

serted, fitting quite loosely, so as to

be free to slip endwise through the
thimbles, as m.iy be required. The
short length of the elastic hose, c, is

next fitted on as represented, and
secured by winding very tightly with
stout wire. The wire at e unites it

tightly to the projecting portion of

the thimble, d, and the wire at F unites

it in an equally unfailing contact with
the extremity of the tube. The va-

cuum, or rather the steam undergoing
condensation, must be understood to be
outside the tubes, and the salt water under ordinary atmospheric pres-

sure must be supposed, by the aid of some extraneous means, to be kept
in rapid motion through their interiors. I have represented but one
extremity of a single tube ; the other extremity may be attached to the
opposite tube-sheet by a similar joint, or by the ordinary means, as may
be preferred, and this plan will allow of crowding the tubes together
somewhat, although far less closely than is desirable. No condenser on
this plan has yet been constructed.

A subject of immediate interest to a larger class of readers is that of

dentistry. The improvement in setting artificial teeth introduced by
Or. John Allen has, after undergoing various vicissitudes, established

itself as one of those really important steps in the development of an art

which overcomes great difficulties without introducing any others. Dr.
Allen's improvement consists in manufacturing sets of teeth with smooth
continuous gums of any desired form to imitate the natural parts, and
which, unlike the ordinary artificial sets, leave no cracks in which offen-

sive matter may be retained.

There are three radically different modes of fixing artificial teeth in

the human mouth. The first and most primitive is that of attaching

the false tooth by a pivot of suitable material to the natural root left in

the jaw for the purpose. The second is that of attaching it by precious

metal to sound natural teeth, when such remain in each side. Both of

these are of much less general application than the third—that of setting

on a plate and retaining by atmospheric pressure. In this, as heretofore

conducted, the natural teeth having been previously removed, and the

gums healed, a cast of the parts is taken with plaster, and by the aid of

this a plate of metal is manufactured, which fits so perfectly that it is

retained in its place with a very slight effort. The teeth are a species of

porcelain, and are manufactured by wholesale and sold to the profession.

The root of each is flat and properly tinted to form the portion of the gum
corresponding thereto. Each tooth is penetrated transversely by a stout

wire or pivot of platina, by which it is finally soldered to the metallic plate

previously described. But it is impossible to fit these teeth to each other,

and to the plate, so perfectly that there shall not exist a series of cracks
and cavities, which, with all the care that can by any possibility be
taken, are certain to be depositories of matter. Dr. Allen's improvement
is applied only to the last named plan.

He employs platina for his plate, and his teeth are manufactured
without any gum attached, although each contains the pivot of platina

before described. The teeth are slightly secured to their places with
pure gold—a kind of solder which will endure a very high temperature,
and the operator then proceeds artistically to cover the whole plate more
or less thickly with a peculiar composition, which forms the main
feature of the invention. The next step is the baking, which consists
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;n gradually heating the whole to a very high white heat, at which
point the composition fuses, and, on being gradually cooled, tinted, and
heated again, presents a continuous gum, smooth and fine as the most
valuable porcelain, but which, unlike any such merely baked ware, is

capable of being resoftened, to allow of any subsequent additions,

alterations, or repairs.

The greatest difficulty to be avoided, in originating this practice, was
to prevent the destruction of the work by the warping and contraction,

either of the added materials or of the metal. Nearly all earths per-

manently contract in fusing, and all metals are considerably expanded
when at so high a. temperature as 2000° Fab. There remained to be

discovered, by experiment, such earths and metals as would adhere
closely to each other, and would, in cooling, contract so nearly alike as

to cause no change of form. According to previous experiments by
Borda, the expansion and contraction of platina, between GO 3 and 212°

Fah., is only 1 in 1167; whilst, according to Dr. Wollaston, palladium

changes to the extent of 1 in 1000; gold, 1 in 713; and silver, 1 in 505
— between the same points on the scale. At very high temperatures

exact mathematical nicety cannot be expected, but, after some ten years

of labour, Dr. Alleu found materials which would answer the purpose

and which would, moreover, form so strong a substance, as almost to

preclude the necessity for soldering the teeth upon the plate. Platina

is preferred for the plate, on account both of its slight expansion with

heat, and of its infusibility. In fact, the latter argument alone is suffi-

cient to compel its use, as the other precious metals would melt under

the heat neessarily employed; and base metals could not, of course, be
made available.

Te prepare the earthy materials to be used in this manner, they are

previously " fritted ;" that is, pulverised, melted, and pulverised again.

The powder thus produced is finally mixed with water to the consis-

tency of paste, laid on with the spatula, and moulded into slight ridges,

like the natural gums and roof of the mouth. As already mentioned, the

whole lingual surface of the plate is covered, more or less thickly, with

the composition ; and as it is practicable to lay it on almost infinitely

thin, so as only to impart a tint to the plate, or to build it up to any
desirable thickness, a new and important end is attained, in restoring

any required degree of fulness to the cheeks. It appears that the

beauty of the youthful face is due, in great part, to certain muscles, with

terrific Latin names, which lose their tone with age, and become espe-

cially sunken, in consequence of the removal of the teeth, and the eon-

sequent absorption of a portion of the jaw. These parts may be restored

by the means described to their full original volume, or considerably more.

The inventor himself extends his cheeks to a pleasing fulness, by thus

filling out on the edges of his plate to the extent of nearly an inch. When
so much is to be added, he invariably commences by attaching to the

plate a hollow cylinder of thin platina, and covering it with the composi-

tion, so as to construct the desired form. This he does, and recommends
to others, in order to reduce the weight of the whole, which he fears may
be objected to ; but Dr. W. Ii. Roberts, of Bond-street, in this city, who
has already manufactured, and put in successful use, between 200 and
300 sets of teeth on this principle, rejects the cylinders altogether, and
builds up the composition solid. A gentleman, who wears one of the

heaviest of these sets manufactured by Dr. R., assures me that the

weight is not in the least degree perceptible. The actual weight is 3
ounces avoirdupois, and is believed to be the heaviest in use.

The invention is of very great importance to all who use, or ever anti-

cipate using, artificial teeth. Cleanliness and sweet breath may be said

to be the main ends attained, and these proceed directly from the absence
of cavities and cracks in the work; but the comfortable feeling acknow-
leged to arise from the natural configuration of the moulded parts, is a
matter of some moment. The filling out and restoring of a sunken and
wrinkled face is still more important, whilst two ends, not yet alluded

to, are also attained by its aid:— First, the set of teeth is much stronger
than the ordinary gold ones; and second, the teeth may be set in any
desired position on the plate, so as to produce a pleasing and natural
effect. Thus it frequently happens, that, in order to bring the points or

edges of the upper front teeth outside of the natural lower ones, the
position of the teeth on the common gold plate must be much inclined,

so that they appear to stand out in a disagreeable manner. In fact

—

although they are always reluctant to believe it—many persons look
worse with their artificial teeth than without them. But with the new
process, all this is avoided. When it is necessary to bring the artificial

teeth outwards, or forward, the perpendicular position is still maintained,
as delineated in fig. 3, which represents a section of a plate, with teeth

thus mounted. It will be observed, that a considerable space exists be-
tween the root of the tooth, a, and the plate, u, all of which is strongly
filled, however, by the earthy material, c, whilst the union of the platina
pin, D, to the plate, by the gold solder, is as strong as ever. There are

I have represented only theseveral forms of effecting this latter union,

simplele and weakest.
The earthy material, or " body," as it is termed, is prepared by the

inventor in quantities, and
sold to the profession. Ac- Fi s- a
cording to the specification

of the patent, it is composed
as follows:— " Any of the

known fluxes are combined
with silex, wedgewood, and
asbestos, intermixed. The
compound which I prefer is

composed of silex, 2 ounces;

white or flint glass, 2 ounces;

borax, 1 ounce ; wedgewood,
lj ounce; asbestos, 2 drachms; felspar, 2 drachms; kaolin clay, 1

drachm. The gum colour consists of felspar, 1J ounce; white glass,

1 ounce; oxide of gold, lj grain." These proportions may be very
materially varied, according to the fancy of the operator, without much
affecting the tenacity, fusibility, or other properties of the composition.
The process altogether requires more skill than is possessed by ordinary
dentists.

An idea, by no means new, however, seems to be going simultaneously
into effect in several of our principal cities. It is that of establishing

exhibition rooms, where models, drawings, and specimens, can be kept,

at a small charge, for the inspection of the public. There are already
in successful operation a numerous class of parties, terming themselves
" railroad -supply agencies;" and in several instances the exhibition-

rooms are connected, more or less directly, with such commercial houses.

But in others, the enterprise has been started independently of any such
ownership or influence. Philadelphia has several of both classes in

embryo— one by Thomas M. Cash, a popular supply agent. Buston has
but one of any considerable importance, an independent concern, under
the care of Elizur Wright, a popular editor. New York has as yet no
room of the kind, if we except the Crystal Palace, although the various

supply agencies of Messrs. Andrews & Jessup, Bridges & Brothers,

Taulman & Lowe, S. B. Bowles, and others, all contain more or less

novelties. Rooms are about being opened in connection with the New
York Arcade, which are designed to contain the most extensive and
valuable collection of this kind in the country. Two very large halls

—

in short, the whole of the third and fourth stories of a spacious building

in Broadway, in the very heart of the city—are set apart for this purpose

;

and ahhough it may be predicted that expediency will soon compel the

charge of a small admission fee, it is now advertised as a place for free

admission, the whole revenue being expected from a kind of rent charged

to exhibitors. The place is not yet quite finished, and no articles have
yet been collected for display.

Henry Berdan's Automatic Bakery in Brooklyn, is the most novel

and successful of any invention remaining to be noticed in this epistle.

Mr. Berdan has been very successful as an inventor in several previous

efforts, amongst which may be reckoned the quartz crusher which bears

his name, but this bakery is, probably, destined to yield a still more
extensive fame, as it may be introduced in every large town or city. It

is briefly a very extensive bakery, in which all the economy of transact-

ing business on a large scale is taken advantage of, and in which labour-

saving machinery is employed to a very great extent. Its main and

most desirable feature, however, is the peculiar air-tight character of the

oven, which economises the heat of the fire, and especially economises

and preserves from waste the nutritive and spirituous properties of the

bread. The oven is kept in continual operation, and is heated by large

cast-iron pipes or flues, which rise through each corner from a glowing

fire below. The temperature is self-regulating, and is controlled in this

wise :—The air, which is admitted under the grate, to support the com-

bustion of the coal, is all compelled to pass through a narrow passage, in

which is placed a throttle valve, or easily-turned damper, the lever of

which is loaded with a heavy weight, and suspended by a thin strip of

sheet brass, which extends up quite through the oven, and is secured to

a staple in the top. When the heat of the oven becomes too great, the

brass expands, and allows the damper partly to close by the action of

the weight. When, on the other hand, the oven becomes too cool, the

brass contracts, and elevates the lever, allowing more air to enter and

quicken the fire.

The oven is so arranged that a supply of dough is continually received

at short intervals at one point, and discharged at another, all by self-

acting mechanism, which also is employed to raise and lower the doors

as each carriage passes, so as to keep the oven closed as tightly as pos-

sible. The carriages are about 4 or 5 feet square, and lined with thin

fire brick, so that the bread may be baked either in pans placed therein,
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or may be liid direct on the bricks which correspond to the floor of an

ordinary oven. The carriages are moved slowly when within the oven,

bv means of a stent endless chain; bat, instead of moving horizontally,

which wonld require a great length in the heated chamber or oven, the

carriages move vertically, so that the oven resembles, in its general figure,

a truncated pyramid, an unfinished chimney, or, more correctly, a blast

furnace. The external dimensions are about 20 by 20

feet at the top, and the whole is about 30 feet high.

A stout shaft near the top gives motion to two very

stout endless chains, each link of which carries a long

arm projecting laterally, serving as a support for a loaded

carriage. The general arrangement of this portion is

shown in fig. 6. The
motion of the chain be-

ing in the direction in-

dicated by the arrows,

fresh dough is continu-

ally received at the

door, a, whence it gra-

dually descends to be

discharged at b, whilst

equal quantities are re-

ceived at the door, c, to

be discharged at D.

The time the bread is

in the oven may be

varied at pleasure, but

it is usually about

half-an-hour. The
volatile matter which
usually arises from

bread, and is lost in the

draught when the oven is opened, is in this oven so

completely retained, that although the dough is in

scrupulously good condition—large quantities of yeast

being always on hand in every required state of fer-

mentation—the peculiar fragrant smell of bread is

hardly perceptible about the building. This is ex-

plained by the inventor to result from the condensation

on the fresh dough, of all the alcohol or other valuable

volatile matter arising from the more advanced loaves
;

but whether or not this is accepted as the true theory,

it is indisputable that the bread produced is somewhat
superior in quality to any heretofore issuing from bakers'

ovens. Provision is made for the escape of all the

steam which rises from the loaves at a point near the

base of the oven. Although steam is considerably

lighter than air at the same temperature, it is some-

what remarkable that it invariably settles instead of

rising in this oven, a fact due to the difference in tem-
perature no doubt. Steam, generated at the atmospheric

pressure, rises from the bread at about 212° Fahr.,

whilst the air in the upper portion, or in fact the whole
of the oven, is at about 325°.

The size of the oven is such that 32 of the flat pans
or carriages described are in the oven at one time, and on several occa-

sions the oven, which has now been in use more than a month, has for

several hours consecutively baked at the rate of 540 barrels of flour in

twenty-four hours.

DUFF'S HIGH PRESSURE DOU1JLE CYLINDER
EXPANSIVE STEAM ENGINE.

The steam engine of which we here engrave two views in detail, has

been for some time at work at the establishment of the inventor, the Oak-

TSfea York, Dec. 30, 1856.
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T. D. Stetson.

Fig. 2.

bank Engine Works, Glasgow. It is a modification of Woolf's well known
arrangement, where the initial high pressure steam exhausted from a
small cylinder is passed into a larger one, for the purpose, not only of

elaborating the principle ofexpansion, but also of obtaining the economical

advantages which this principle gives, without inducing that objection-

able irregularity iu the working pressure which excessive expansion in

a single cylinder invariably induces. Fig. 1 is a vertical section of the

two cylinders and appurtenances of Mr. Duff's engine, and fig. 2 isahori-
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zoutal section corresponding. The high and low pressure steam cylinders,

A and b, are bolted together, and held down upon the same base plate

:

and the two piston rods are connected to a single crosshead, o, from the

centre of which the connecting rod for driving the overhead crank shaft

passes upwards to the crank; a single eccentric rod, d, works the slide

valves for both cylinders. The high pressure steam from the boiler enters

from below by the pipe, E, governed by a throttle valve regulated by a

pendulum governor in the usual way ; the slide, p, regulates the admission

and exit of the high pressure steam operating in the cylinder, a, and the

valve, g, acts primarily on behalf of the larger cylinder, b. The eccentric

rod passes down direct to the high pressure cylinder slide valves, and a

lever, H, jointed to the valve spindle, works a rocking shot, j, the other

end of which carries a similar lever, k, actuating the valve, o, of the

larger and low pressure cylinder. In the position of the valves which

we have selected for an illustration, the high pressure steam from the

boiler is just about to enter the thoroughfare leading to the bottom port

of the small cylinder, whilst the exhausting high pressure steam of the

previous stroke is passing off from the upper end of the cylinder; through

the cavity of the slide valve. The slide valve cavity or cup does not cover

the port, h, of the external passages, m, which conduct the primarily used

high pressure steam to the valve chest of the larger cylinder, so that

whilst the high pressure steam from the boiler passes -into the bottom of

the small cylinder, the expended steam from the previous stroke of the

small piston is directed into the bottom of the larger cylinder, where it

expands in proportion to the relation between the diameters of the two

cylinders; the larger cylinder possessing in the present instance three

times the capacity of the smaller one. Whilst this action is going on,

the exhausted steam from the previous stroke of the piston in the larger

cylinder is passing away through the hollow of the valve to an exhaust-

ing-belt thoroughfare in connection with the intermediate passage, n,

communicating with the atmosphere. The details of this arrangement

of expansive engine are contrived in a simple and workmanlike manner,

and Mr. Duff finds that, compared with single cylinder engines, he is en-

abled to economise a very large per centage of fuel, whilst the first cost

of the engine is light, and the working effect extremely uniform and good.

MODERN SUGAR-REFINING APPARATUS.

In our former article* on this subject we have given full details of the

charcoal filtering apparatus used in sugar-refining; we now go a little

further into the process, and desire the reader's attention to the next
operation or process, which is the evaporation of the syrup or liquor to

the granulating or crystallizing pitch. The more rapidly this is effected,

and with the less injury from heat, the better; and no apparatus yet in-

troduced appears to answer the refiner's double purpose of safety and
expedition in this respect, so well as Howard's vacuum-pan, now in

general use. The vacuum-pan depends for its action on the principle that

liquids boil at a great reduction of temperature, when relieved from the

pressure of the atmosphere. This apparatus, since the date of introduc-

tion (1812), has gone through a variety of improvements, and we have
already represented it under one form in our Plate 128 in vol. vi. of this

Journal, in illustrating the improvements introduced by Messrs. Scott,

Sinclair, & Co. of Greenock. It is of an oblong elliptical form, and con-

sists of two distinct parts. The bottom part contains the worm, and is

enclosed in a casing or steam jacket, whilst the top part is furnished with

the requisite fittings, &c. aftermentioned. The pan, which is altogether

an air-tight vessel, by means of a vacuum or air-pump, has the pressure

of the atmosphere removed, which tends in a great measure to favour

ebullition, while rapid evaporation takes place at a temperature of 135°
or 140° Fahr., and upwards. As regards its management, however,
minute attention and superior skill are requisite on the part of the
operator.

After the evaporation of the syrups or liquors to the granulating or

crystallizing pitch, the next operation is to raise the temperature of the
goods, after being boiled in the vacuum-pan, to 180° Fahr., or that best
fitted to the hardening or completing the formation of the crystals.

While this is being done, the sugar, as we shall now term it, is stirred or
agitated by means of a woode» oar, to promote granulation. This stirr-

ing then, by which the granulating tendency is promoted and determined,
is continued during the time the sugar is being removed from the heater
in basins. The basins are subsequently emptied into moulds of a conical
form, having each a hole or aperture in the tip, which is previously closed
up, so preventing the escape of the syrup or liquid portion.

* P. M. Journal Page 147 for September. 1856.

Fis. 1.

iff*

Fig. 1 represents a workman in a stripped state, in the act of filling

loaf moulds from a copper scoop or basin. The moulds are supported by
inverted conical cast-iron pieces of the size and shape of the moulds
themselves, interspersed as shown in the sketch.

The moulds formerly used were
those of porous clay, but these

being found to absorb a large

quantity of syrup at first use, the

refiner sustained considerable loss

inconsequence; iron moulds were
therefore substituted, the interior

and exterior of which require to

be strongly painted, to prevent

corrosion by the action of the

sugar-acid upon the iron.

Fine goods intended to be stove-

dried are generally filled into small

or loaf moulds, so as to produce

that uniform fine grain, such as is

required in loaf sugar. But for inferior goods, which crystallize with

greater difficulty, large moulds are used, with the view to facilitate the

formation of a large or strong grain, such as is common in crushed

sugars. About an hour after the moulds are filled, and in consequence of

the sugar tending to crystallize first at the sides of the moulds (we speak

of fine goods, particularly loaves), as also forming large crystals on the

surface, the syrup is usually stirred up in the moulds with a small iron

instrument called a hook, to detach it from the sides. This operation,

which is termed "hauling," is frequently repeated in half an hour after-

wards, when necessary. The crystals thus become equally diffused

through the thick syrup, and afford points for a uniform crystallization.

After this treatment the moulds are left undisturbed for several hours,

commonly the whole night after being filled, till their contents become
solid. Next morning the moulds are hoisted to an upper floor of the

building where they are set upon pots, to drain off their syrup, and to be

otherwise treated as described in subsequent details, the plugs in the

tips being first removed, and a steel wire or bolt, called a pin, thrust up
the aperture, to clear away any concretion from the tip.

On being received on the upper floor the moulds are set upon pots, as

above stated, in which the syrup is collected. The syrup that first

drains off spontaneously is termed "green syrup," which being reduced

with water, if necessary, is applied as a first liquor to goods of an inferior

quality. But to speak of "garret" liquors, and the uses to which they
are applied, the following description may be necessary:—The coloured

tips of the goods, turnings and brushings off, afterwards referred to,

being generally saturated with syrup, are reserved for the purpose

of making garret liquor, which is done on the same principle as the raw
sugar liquor, in an apparatus fitted up for the purpose in the garret, and
hence the term "garret liquor" is applied; this liquor is applied to the

face of the goods on the pots, and pass-

ing through the goods carries off the

colouring matter, leaving the goods pro-

portionally whiter as each successive

liquor is applied, the syrups, of course,

being received into the pots beneath.

When the goods are found to have

assumed a proper degree of whiteness,

which may be known by knocking a

loaf out of the mould, the liquoring is

discontinued, and the goods are left to

dry for some time, when they are brought

to the crushing or shaving machine, "^SK5S
reduced to a powder, if we may so speak, \$s«&

and packed into hogsheads, &c. for the market. This second syrop

is collected in a large cistern to be boiled up by itself or otherwise

into goods of an inferior quality, and so on; the last of the syrups of

the last mentioned goods being termed golden syrup and treacle re-

spectively.

Fig. 2 represents a workman in the act of "brushing off loaves"

contained in the moulds, which are shown as arranged on pots in which

the syrup is collected. The soft or clay sugar, removed from the face of

the loaves by this process, is collected in the wooden box which has a

wooden spar across the surface, on which the loaf is made to turn round

during the operation. Each mould, after the loaf has undergone brushing

off, is slightly knocked against a small wooden block or against the edge

of the box, for the purpose of slacking the loaf in the mould, which is then

replaced on the pot; and so on throughout the whole series. When this

has been accomplished, the next operation is that of "turning off." This

consists in placing the tip of the loaf, as in fig. 3, between three knives

Fig. 2.
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Fig.

fixed in a conical frame, the latter being m:ide to revolve by turning a handle
connected to the gearing. This operation is performed in a few seconds,

and removes all soft and colouring matter from the tip which is thus

fin.ly finished. The apparatus is termed a turniug-off or turning-down

machine, and is set in a wooden frame.

The loaves are then left to stand till

the following morning, when they are

wrapped each in lining or white paper,

and placed on racks in an extra heated

apartment termed the stove, with the

view to their being rendered perfectly

hard and dry. The loaves when stove-

dried, which is accomplished in about

s four days, are then rolled up in blue or

purple-coloured paper which is fastened

jj with twine, after which they are piled

in rows against the columns or other

supports, turned face and tip pointing

alternately in opposite directions.

Fig. 4 represents a person in the act

of rolling up the loaves in outside paper, as last referred to, having a

bundle of the paper lying on the table, a ball of twine, and a knife to cut

the twine after tying the loaves; the

piled up loaves are those which are ready

fjr the market.

We now come to the melting-pan, fig.

5, commonly used as a molasses cistern.

Into this pan or cistern the molasses is

emptied direct from the puncheons on

being received into the sugar-house, being

afterwards drawn off into the vacuum-
•nn by means of the pipe, A, furnished

with a stop-cock, b. The molasses is

boiled in the vacuum-pan, by itself or

otherwise, into a coarse brown sugar,

generally known as bastard-sugar, the

drainage of which is common treacle. But as regaids its use as a

meiting-pau, the following description may be necessary:—If the

molasses be of an inferior quality, so will also its product, which must
conscqneutly produce a larger proportion of treacle, longer time being
also occupied in the drainage process; the bastards produced in such
cases, frequently refusing to drain off their treacle, after having remained
several weeks in a warm apartment of the sugar-house, and hence the

use of the melting-pan in the

accomplishment of a second pro-

cess. This consists in emptying
the bastards from the moulds
into the pan, with a certain pro-

portion of water; when steam
from the main pipe, c, is applied

to the cased bottom and likewise

to the interior of the pan, by
opening the respective stop-

cocks, d and E. The contents

of the melting-pan are thus raised

to the required temperature; the

pan being emptied by means of

the stop-cock, f, beneath which
is shown the stand, o, on which
the basin rests when being filled,

the contents of the basin being
' emptied into the moulds. By

this operation, however, the drainage is promoted for the future. Tbe
pipe, H, is for carrying off the water of condensation from the steam
space between the two bottoms of the pan.

RECENT PATENTS.

CENTRIFUGAL BLEACHING, WASHING, AND CLEANSING.

J. Wallace, Jcs., Glasgow.—Patent dated March 3, 1856.

Mr. Wallace, who has done so much for the introduction of steam as
a bleaching, washing, and cleansing agent under a new and direct form,
has here amalgamated his plans with the centrifugal drying machine, or
hydro-extractor, in a very ingenious manner. Under his present arrange-
m nt, steam and bleaching ingredients are introduced into the centri-
fugal apparatus so as to secare a most energetic convertive effect.

No. 107—Tot IX.

Our engraving is a partially sectional elevation of the improved
machinery, which consists of a cylindrical casing, a, mounted upon a

vertical spindle, b, and placed inside a cylindrical chamber or vessel, c.

The casing, A, consists of wire- work attached to metal ribs and framing,

and is permeable for the passage through it of fluids. The shaft, B, is

connected by a coupling, d, to a short shaft, E, above and in a line witli

it, and carried in upper and lower collar bearings, p, o, upon the arched

frame standard, n, bolted down upon the vessel, c. The coupling, d, is

introduced to allow of a limited degree of angular movement in the shaft,

b, the footstep bearing, I, of which is made moveable for the same pur-

pose, as is well understood by the makers and users of hydro-extractors.

The shaft, e, carries a pulley, j, capable of moving vertically upon it,

but fitted with a groove and feather, being lifted up or down, as required,

by means of a forked lever, k. The circumferential surface of the pulley,

j, is in contact with the surface of a large disc, l, by which it is driven,

this disc being fast on a short horizontal shaft, m, carried in bear-

ings upon the framing standards, h. The shaft, m, carries fast-and-

loose pulleys to

receive a driving

strap from an over

head shaft, the

strap being shifted

by means of the

forked bell-crank

lever, o. A bracket

is bolted to the

back of the fram-

ing to receive a

screw spindle, by
means of which
tbe shaft, m, is

pressed forward so

as to hold the disc,

l, in close driving

contact with the

pulley, j. This

pulley is made
moveable on its

shaft, e, in order

to vary the speed

of the casing or

receptacle, the

speed being re-

duced or increased

accordingly as the

pulley, j, is shifted

nearer to or further

from the centre of

the disc, l. The
lowerportionofthe

shaft, e, is made
hollow, and the

lower bearing, o,

takes the form of a hollow stuffing-box joint communicating with a

pipe, the shaft, E, being formed with apertures communicating with the

hollow stuffing box joint. The shaft, b, is likewise made hollow, and a

metallic thimble or a flexible coupling piece, s, is inserted at the coupling,

d; the lower portion of the shaft, b, is formed with apertures for the

egress of fluids from the central passage. The steam or other fluid

introduced by the pipe, rt, and through the tubular shaft, e, issues from

the latter into a space enclosed by a perforated casing, t, and within the

receptacle, a, and from this casing it issues amongst the goods or articles

to be operated upon. Branch pipes, u, are also fitted to the tubular

shaft, b, to convey the steam or other fluid to perforated pipes, v,

encircling the receptacle. By these means the steam, or whatever fluid

is introduced into the apparatus, is made to pass in amongst and through

the goods or articles being operated upon. Arrangements are also made
for introducing water or other liquids, or even steam, into the receptacle,

a, by means of a pipe, w, the mouth of which is curved down into the

open space in the receptacle. A cover, x, is fitted to the top of the

vessel, c, to prevent the escape of steam and vapours, and this cover is

formed with a hinged door for the introduction and removal of the goods.

The liquids which are passed into the receptacle, a, amongst the goods

find their way through the permeable sides thereof, being forced through

by the centrifugal force induced by the rapid rotatory motion com-

municated to the receptacle. These liquids are caught by the vessel, c,

whence they are drawn off by a passage, r, and they may be passed

through the apparatus and through the goods over and over again, being



290 THE PRACTICAL MECHANIC'S JOURNAL. Feb. 1, 1657.

reintroduced into the apparatus by either or both of the pipes, H, w.
When the goods are sufficiently acted upon by the steam and liquids they

may be dried before removal from the machine, by discontinuing the

introduction of steam or liquids, and keeping up the rotation of the

apparatus until the centrifugal action carries off all the moisture out of

the goods, as in an ordinary hydro-extractor.

STEAM BEETLE.

J. Wallace, Jan., Glasgow.—Patent dated May 10, 1856.

This is another of the practical expedients which Mr. Wallace has
developed for the closer application of the direct energies of steam as a

preparer and finisher of textile fabrics. The engraving represents a
transverse vertical section of one chamber of a three-chambered beetling

or plash mill, consisting of a chamber, a, into which the goods, b, to be

treated are put ; and one or more beetles, c, contrived so as either to slide

in a vertical or other direction, or, as in the modification represented in

the drawings, to turn about a centre, d, so that they can be lifted or

drawn away from the goods, b, and be allowed to fall upon or against

them repeatedly. In the modification represented in the drawings, the

beetles, c, are fixed upon long levers, E, capable of turning upon the
spindles, d, which are carried in brackets, f, bolted to a strong framing,

G. The levers, e, are prolonged below the beetles, c, to be acted upon
by wipers, H, upon a wheel, i, fixed upon a revolving shaft, j. As the
wipers, n. come round, they lift the levers, e, and with them the beetles,

c, until they pass the extremities of the levers, when the beetles fall.

There are two beetles, c, in each chamber, a, and they are lifted alter-

nately, the wheel, i, being between the two, and acting upon them by
wipers, n, on opposite sides of it. The beetles, c, are curved to the
radius of the levers, e, as is also the bottom, k, of the chamber, a. The
back, l, of the chamber, a, is curved in the manner peculiar to these
machines, to cause the goods, b, to turn over. A duct, m, runs along the
back of the chambers, and communicates with the chambers, a, by a series

of passages, n, serving to supply water and chemical agents, to assist in

the cleansing effect upon the goods. Steam is supplied to the chambers
by means of a horizontal pipe, o, running along behind them, and fitted

with branches, p, communicating with ducts, q, at the back of each
chamber. These ducts communicate with each chamber by means of
passages, r, which it is preferred to place at a lower level than the pas-
sages, n, so as to enter below the goods, b. Both water and chemical
agents may also obviously be introduced through the pipe, o, as well as
steam, if found desirable; the duct, m, in such case being dispensed with,
or serving merely to supply cold water, whilst hot water is introduced
by the pipe, o. The chamber, A, may either be left open in front, or it

may be fitted with covers, s, to retain the heat and steam, and prevent
loss by radiation.

STREET-SWEEPING MACHINE.

R. Ferkiek, Jedburgh.—Patent dated June 9, 1856.

This sweeping machine is contrived for the purpose of throwing np the
swept up mass to one or other side of the line of the machine's path
This system of scraping or sweeping renders the mud easy of subsequent
removal, as it forms a single straight ridge along the side of the road or

street ; at the same time the apparatus is self cleansing, and is very easy
of draught. The machine, under one modification, consists ofalightopen
timber frame, having an iron framework attached, carrying a row of fixed

scrapers or brushers, or both combined in two rows ; such scrapers or

brushers being disposed so as to form an angular or diagonal horizontal

line, at an angle of 45 degrees of the circle, more or less, with the line of

the machine's path, the machine being guided by two wheels. Instead
of brushes, brooms or besoms, or other sweeping details, may be used.

The machine is intended to be used either as a scraper or a sweeper,
whilst it may also scrape and sweep simultaneously if required. In
cleansing narrow ways with such apparatus, it is preferred to draw the
machine either by hand, or horse power, first along one side of the street

and then back along the opposite side, so as to deposit the mud in two
lines, one on each side of the road. But for broad streets, two machines
are to be used, one following the other, and cleansing first one side of the

street and then the other, so that one side is always clear for traffic.

The scrapers are guided in a parallel iron bar frame ; each scraper having
a small roller or rollers arranged so as to give ease of rising and falling

action, as due to the inequalities in the road. The scrapers are firmly

pressed against the ground by springs, whilst a handle with a rack is

provided, to raise or lower the scrapers or brushes as may be required.

Our engraving represents a plan of a street or road sweeping
and cleansing machine, as constructed according to this system, and
as designed in this instance for being drawn by one horse. The
scraping and sweeping details are carried upon a light wooden
framing, running on

the two wheels, a, — «i»Sff»Bi &
and composed of the

two longitudinal side

pieces, b, correspond-

ing to the shafts of

an ordinary cart, and
extending, in front,

for the attachment of

the horse ; these

shafts being con-

nected to each other,

by the cross and
diagonal pieces, c.

To the undersides of

the shafts are bolted

cast iron brackets,

one on each shaft, to receive the ends of a diagonally disposed hori-

zontal iron spindle, D, capable of turning in the brackets as bearings.

This shaft has fixed upon it two levers or brackets, e, to which the

scraping apparatus is attached. This scraping apparatus consists of

a number of vertical plates or scrapers, capable of working vertically,

independently of each other, in a guide frame. Each plate has a ver-

tical plate attached to it, and working through a hole in an upper bar

connected to the frame by bolts, and serving also for the attachment

of the levers. Each plate is pressed down by a spiral spring, the

spring allowing the plate to rise, so as to surmount obstacles lying on

the road. The bar serving as the back bar of the frame is made round

and carries a number of anti-friction rollers, against which the plates

press, by which their rising and falling is rendered easy. The frame is

further connected by two links to brackets bolted to the underside of the

shafts, B, by which means the pulling action on the scraping plates is

made to take effect low down. A hand lever, f, is fixed on the shaft, d,

and a catch plate is attached to one of the shafts, b, the lever serving to

raise or lower the scraping details, whilst they are retained in any desired

position by the catch plate. The arrangements connected with the brush-

ing or sweeping apparatus, are similar to those for the scrapers. The
brush, G, is attached to brackets or levers, fast on a horizontal spindle, h,

disposed diagonally and capable of turning in brackets, bolted to the

under sides of the shafts, b. A hand lever, j, is fixed upon the spindle,

h, and by means of it the brush can be raised or lowered, being retained

in any desired position by the catch plate, attached to one of the shafts.

With the arrangements described it will be obvious , that the machine
may be made either to scrape or sweep separately, or to perform both oper-

ations simultaneously, the brush following the scraper and completing

the cleansing effect.
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TREATMENT OF IRON AND STEEL WIRE.

W. Johhsoh, London and Glasgow, (A. D. E. Boucher & A. Mcller,

France.)—Patent dated March 5, 1855.

This patent covers a peculiar arrangement of apparatus for effecting

the coating of iron or steel wire, of all thicknesses, with tin or zinc or

metallic alloys, by which arrangement the operation is accomplished with

greater regularity than hitherto, and with considerable economy in

manual labour and material. One great feature in the invention is, that

the wire is instantly cooled after leaving the bath ; a most essential point

as regards the production of a good result, and the prevention of all

roughness op the surface of the wire when the operation of coating is

Fig. 1.

completed. The machine for effecting the coating is capable of operat-

ing upon several wires or lines of wire at one time, and may be varied in

its dimensions according to circumstances.

Fig. 1 of the engravings is a general plan of the apparatus in working
order; and fig. 2 is a longitudinal sectional elevation of the same.

The wires are arranged in bundles as in the ordinary process, and are

placed upon the bobbins or winders, a, which turn freely upon their axes.

On being unwound from these winders, the wire passes through a species

Fig. 2.

of doable vessel, c, filled with a solution of the double chloride of zinc

and ammonia, or simply with dilute hydrochloric acid. A roller is fitted

into the vessel, and is partly immersed in this solution or dilute acid,

thereby forcing the wires to pass through the solution or acid, in order to

cleanse them. The outer basin or vessel is employed to catch any of the

solution or dilute acid that may fall from the wires as they pass through

the cushions, f, which wipe them dry, and which are simply formed of

wool or other similar material. The interior of this second vessel, as well

as that of the first vessel, is sheathed or coated with lead. After leaving

the cushions, the wires are caused, by the upright forks, o, to pass

through the bath of melted tin, zinc, or other alloy contained in the

cast-iron vessel, n, placed directly over the furnace, J, which supplies

sufficient heat to maintain the metal of the bath in a molten state. This
vessel may obviously be made of other materials, such as sheet-iron sur-

rounded with fire-clay. On leaving this metallic bath, the wires are com-
pletely coated over all their surface; and in order that they may not take

away more of the metal than is necessary, they are made to pass through
the steel gauge or draw-plates, k, which, besides relieving them of their

excess of metal, smooth the surface, and render it free from inequalities.

Thus coated, the wires are instantaneously cooled by passing them
through tubes of tin-plate, s, along which currents of cold water are kept
constantly flowing, or cold water may be thrown upon the wires in the

form of jets, as they leave the gauge or draw-plates. This arrangement
is very advantageous, a3, by the sudden cooling to which the tin or other

metal or alloy is subjected, it cannot form or run into drops or knobs, and
consequently the coating remains perfectly smooth, being white and
brilliant, whilst all oxidation is prevented.

The water is supplied to the apparatus by means of a metal pipe, M.

The tubes through which the cold water flows are terminated at one end
by a contracted mouth-piece, and at the other by a small glass tube, v,

this material being used in order that the wire coating may not be
scratched. The flow of water is regulated by means of small cocks,

which may be opened to the required extent, or closed altogether, when
necessary. All the water which is used falls upon a metal plate, q, which
carries it away. After the wires have been cooled, they should be pro-

perly dried. This is effected by passing them through the cushions, r, com-
posed of vulcanized india-rubber, and then through the dryer, s, consisting

of six parallel tubes of sheet-iron, enclosed in an exterior pipe or jacket.

This dryer is of a very simple construc-

tion, and is heated by the waste heat

from the furnace, in which any kind of

fuel may be employed. The heat is con-

ducted to the pipe or jacket enclosing

the drying tubes by means of the pipe, u,

whilst the smoke is carried off through a

pipe in connection with the chimney, x,

which chimney serves also to carry away
he vapours arising from the acid em-
ployed. After the wire has passed

through the dryer, it passes over the rol-

ler, t, the object of which is to change the direction of the wire, to enable

it to be wound upon the vertical bobbins, z, after passing through the

combs or straighteners, p. These bobbins, instead of turning freely like

those previously mentioned, should have a continued rotatory motion im-
parted to tbem. This is accomplished by prolonging the axle below the

bobbin to receive a grooved pulley and driving cord, which is in com-
munication with a similar pulley upon a shaft driven by any suitable

motive power. A handle, is, serves to start the bobbius gradually, by
means of a friction pulley, and when
necessary they may be stopped by push-

ing forward the wedge, e, against the

bottom of the pulley. The bobbins are

usually driven at a speed of from 150 to

200 revolutions in a minute, and the

length of wire coated with tin, zinc, or

other alloy, can thus be easily calculated

from the size of the bobbins. When the

wires leave these bobbins they are per-

fectly dry, smooth, regular, and brilliant,

and ready for use. If it is desired to

harden the wire, it is simply necessary

to pass it one or more times through the

gauge or draw-plate, at the same time
applying thereto some greasy substance,

soap suds, or other suitable material of a

like nature.

SIZEING AND DRESSING YARNS.

John Leigh, Manchester.— Patent dated April 7, 1856.

The patentee of this invention, which refers to the use of a new mate-

rial as a substitute for flour in dressing textile fabrics, is the analytical

chemist to the Manchester Corporation Gas Works. The new substitute

is made of a silicate of soda, or preparation of sand. Several manufac-

turers at Blackburn have been engaged in the experiments necessary to

test its efficiency, and 400 to 500 pieces of cloth have been made with

this description of size for the warps. The cloth in which it has been

used is quite equal in colour and softness, whilst experiments have

shown that it does not interfere with the strength of the fabric, or pro-

duce any deteriorating chemical effects. It is calculated that a saving

of from 25 to 50 per cent, will be effected by the adoption of this, instead

of flour size, whilst the quantity of flour which will be set at liberty for

the purpose of food, should it become generally adopted, will be equal,

it is thought, to about £3,000,000 to £3,500,000 per annum. On an

average, it is estimated that about as much flour is used in making
cotton cloth as would supply the people engaged in its manufacture

with bread; and besides the size used in manufacturing cloth at home,

we ship a good many sized warps to foreign markets. Either silicate of

soda or silicate of potasli is used by the patentee, either alone or in com-

bination with sulphate of barytes, flour, starch, or other substances.
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The silicates are prepared by fusing together, in a suitable furnace, pure

white silicious sand, quartz, or similar matter, with caustic soda or

carbonate of soda, caustic potash or carbonate of potash, in proportions

varying with the solubility or alkalinity of the silicates intended to be

obtained. A little charcoal may be mixed with the sand or quartz, and

the said carbonates, if desirable ; but care must be taken that no lime or

alumina be present in undue quantity, as it renders the resulting glass

less soluble. The proportions for making the silicate of potash may be

about equal weights of clean sand or quartz, and dry caibonate of potash

;

and for the silicate of soda, about equal weights of clean sand and soda

ash, containing about 50 per cent, of real alkali ; but these proportions

may be varied according to circumstances, or to answer the purpose for

which the respective silicates are intended.

For the application of the silicates to the before-mentioned purpose,

they are dissolved by steam or hot water ; and to the solution thus ob-

tained, there is added so much of a solution of hypochlorite of lime or

soda—commonly called bleaching liquor— as may destroy any brown tint,

and render colourless the dissolved silicates. The liquor must be briskly

agitated, or stirred, during the whole time of the addition. The operator

then cautiously and slowly pours in so much of a diluted acid as shall

take up any free alkali that may exist in the silicate of soda or potash.

The diluted acid is added with brisk agitation, until flocks or flakes of

silica begin to separate from the solution, and float in the mixture; hut

if the quantity of free alkali be inconsiderable, it may not be necessary

to introduce the acid. The solution of silicate of soda or potash, thus

prepared, is poured into clean boilers, and boiled down to the strength

required, which will vary with the weight or quality of the cloth to be

manufactured; and when cool, it is poured into clean glass carboys,

ready for use. For sizing with this solution, it must be reduced to the

requisite consistency by the addition of clean water or steam to the

gravity required ; but it will be clearly evident, that the said consistency

must vary according to the kind of cloth for which the yarn is intended,

or the particular purpose for which it is to be employed. A quantity of

tallow, or other grease or soap, may be introduced at the same time into

the trough, or sizing vessel, as is often done in sizing with flour paste.

SAFETY GEARING FOR CRANES.

D. Cameron, Glasgow.—Patent dated July 16, 185G.

Mr. Henderson's well-known moveable derrick or jib crane has been

everywhere recognised as a vast improvement upon the old and less

flexible form of lifting and lowering apparatus. That crane has thus

got into universal use, as it immensely diminishes the labour of all

whose dealings are with the moving of masses of material. But there

has always been this great defect, that the shifting jib would occasion-

ally come down, injuring both the workmen and the machinery. Mr.
Cameron's invention remedies this weak point in a very complete

manner. In his improved arrangement, the train of gearing by which
motion is communicated from the winch handle to the hoisting barrel, is

entirely on one side of the crane cheeks, whilst on the other side, there

is another train which is capable of being put in or out of gear with the

hoisting train, by an adjustable spur pinion. This adjustable pinion is

set upon a fixed key or feather on a transverse shaft, which projects

beyond both cheeks; and it can be so set as to be in or out of gear with

a wheel of the hoisting train. The opposite end of this adjustable

pinion shaft, on the jib gearing side, carries a bevil wheel in gear with

a bevil pinion fast on a short vertical or inclined shaft ; the upper end of

this latter shaft having upon it a worm or endless screw, in gear with a

worm wheel fast on the spindle of the jib cone. With this arrangement,

when the adjustable spur pinion on the cross shaft is out of gear with

the hoisting train, the latter train alone is operated on, turning the
winch ; and when the pinion is put into gear with the hoisting train,

both the jib and the hoisting barrel actions are worked in concert. And
in all circumstances of adjustment or working, the jib is always safe,

inasmuch as it can never fall, because the worm wheel action will never
run down.

Fig. 1 is a front view in detail, of the duplex gearing employed for

effecting the two operations of raising and lowering loads, and giving
a greater or less extent of sweep to the shifting jib or derrick. Fig. 2
is a side elevation of the same parts, taken at right angles to fig. 1.

In this arrangement of crane, the main post, A, is composed of two
parallel timber beams, retained at their lower ends in a rotatory bracket-
casting, b. capable of turning upon the fixed vertical stud centre pin, c,

set upon a stone foundation in the ground. The two upper ends of these
beams are similarly embraced by an overhead bracket, carrying a centre
pin working in an eye or collar bearing in the upper end of the inclined

strut or back retaining post, the lower end of which is firmly fastened

to the earth to form a tensional support for the columnar beams. The
derrick or moveable jib beam has its lower end entered into a cap, which

is jointed to a bracket piece attached near the base of the main columnar

beams. The upper end of this jib is capped with a casting, carrying

the guide or supporting pulley of the actual hoisting chain, d; audit

Fig. 1.
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also has upon it, an eye for the attachment of the immoveable end of

that chain, and another eye for the attachment of the fixed end of the

moveable derrick chain, e. The latter chain being always taut, forms

a convenient support for a guide pulley for the main hoisting chain,

which is occasionally slack or loose. Both chains pass over overhead

guide or supporting pulleys, carried in bracket bearings near the upper

end of the main columnar beams, and they thence descend between the

two parallel beams, to their respective barrels in the duplex hoisting

apparatus beneath. The actual

hoisting chain is worked by the

winch shaft, f, carrying handles,

one at each end. This shaft has

also upon it a spur pinion, g,

capable of gearing either with

the large spur wheel, h, as re-

presented, or with the smaller

spur wheel, J. To accomplish

this change, a hinged retaining

link, k, is carried by the fram-

ing, the lower open eye end of

this link being capable of fitting

to either of the spaces compre-

hended between three collars

formed upon the winch shaft;

this shaft being otherwise capa-

ble of sliding longitudinally its

end bearings in the gearing

frame, bolted to the main beams.

The large spur wheel, H, is fast

upon the end of the hoisting

barrel, i, which is a plain cylin-

der. The connection shown in

the figures affords the quickest

hoisting movement; but if re-

duced hoisting power at a re-

duced rate is required, this is

effected by the transference of

the winch shaft pinion, g, to the smaller spur wheel, j, wh'ch latter wheel

is fast upon the end of a shaft carrying a small spur piuion in gear with

the main spur wheel, H.

The raising and lowering action of the moveable jib or derrick is

effected through the medium of the additional shaft, working in bearings

in the same frame as the other gearing, and having at one end an



Feb. 1. 1S37. THE PRACTICAL MECHANIC'S JOURNAL. •293

a iu-table spur pinion, x, set on a fixed feather on the shaft, so as to be

capable of being put into or out of gear with the large spur wheel,

and thus be driven or not by the hoistiug train as may be necessary.

The opposite end of this shaft carries a bevil wheel, in gear with a

bevil pinion, p, fast on a short inclined worm spindle, Q, the lower end

of which rests ir a footstep bearing on the upper side of the collar bear-

ing of the shaft, u, whilst the upper end is supported in a collar bearing

on the upper part of the gearing frame. The inclined spindle has at its

upper end a worm or endless screw, e, gearing with a worm wheel, s,

fast on the projecting end of the shaft of the conical winding barrel, T,

of the moveable jib. In this way, the two actions for the main hoisting

and the raising and lowering of the jib, are combined to work in concert.

As the weight is raised, the jib is elevated and brought in also ; and
whenever the proper height of the jib has been attained, the shift of the

spur pinion, H, out of gear with the large spur wheel, stops the jib

action, and retains the load at the desired level. Various arrangements

may be adopted for connecting and disconnecting the worm wheel train

of the jib gearing with the hoisting gearing. For example, instead of

shifting the pinion, s, an engaging and disengaging clutch may be used.

With this arrangement of a worm wheel movement, it is obvious that

the jib can never come down improperly, because, whether its gearing

is connected or not with the hoisting train, the strain on the jib cannot

turn the worm.

STEAM ENGINES, CARRIAGES, AND RAILWAY STOCK.

A. Allah, Perth. a>t> T. Hc.yt, Crewe.—Patent dated May 21s*, 1856.

This voluminous specification relates to locomotive and other steam
engines, carriages, wagons, and other vehicles and springs. In discussing

i's details, we shall first of all illustrate the inventors' ideas in as far as

they relate to springs, which are both of the curved and straight plate

kind, with the ends of the plates arranged in such a manner that they
shall individually, or in divisions consisting of one or more plates, receive

their load directly upon them. In these springs, the plates are made of

different lengths, the uppermost or lowermost or the innermost or outer-

most being longer than the rest, which are reduced in length in regular

succession from the top to the bottom of the spring, or vice versa; or

there may he two or more plates of each length in the series. The
several plates composing a spring may be made either of one or more
thicknesses, and the thickness of each plate may be uniform from end to

end, or it may be tapered from the centre towards each end. The plates

may either be formed with parallel sides from end to end, or they may
be " spear-pomted," or gradually tapered each way from the centre, or

from points near the centre, and such tapered plates may be arranged
together with their centre lines immediately over each other, or in the

same vertical plane, or they may be arranged with their centre lines

crossing, which last arrangement we prefer. The ends of the spring

plates may be contrived so that all the plates may be simultaneously

acted upon by the load, or so that the several plates may be acted upon
individually, and in succession. The shoes or bearings for the ends of

the spring plates may be of various forms, and it is in some cases preferred

to use swivelling shoes capable of accommodating themselves to the

various positions the spring plates have a tendency to assume when acted

upon. The spring plates may be prevented from shifting their relative

positions by means of the ordinary nipples and indentations, or they may
be secured solely by means of the ordinary buckles, clips, or outside bolts,

the shoes or end bearings being in such cases formed with side flanges

to prevent lateral movement of the spring plates. Fig. 1 is a side eleva-

tion, partly in section

of one arrangement
r>f the improved
prings, one half of

the figure showing
the spring in its nor-

mal condition, and
the other showing it

ns depressed by the
loud. In this example,
the spring plates, A,

are nearly straight

in their normal con-
dition, and they are arranged in twos of five different lengths, the longest

plates being lowermost. The shoes or bearing pieces, e, are shaped with
steps to suit the arrangement of the plates, A. These steps may be 30

proportioned to the spring pla*es that the latter may all bear at once, or

they may be proportioned as in the drawing, so that the load will not
bear on each pair of shorter plates, until it has slightly depressed the

N'o. 107.-Vol. IX

longer plates immediately below it. The plates may be formed with
parallel side edges, or in any of the ordinary ways, or they may be shaped
and arranged as shown in the plan, fig. 2. In this figure, the plates, A,

are represented as cut into a tapered or lozenge form so that the strength
of each part may be better proportioned to the leverage acting upon it

than in the case with an ordinary parallel-sided spring, plate. These
lozenge-shaped plates may be arranged with all their centre lines in the

same vertical plane, but it is preferred to cross them as shown in fig 2,

where two plates of each length are shown, each of the two being crossed

differently. The plates, A, may be held together by a simple buckle, c,

as shown in figs. 1 and 2 ; the form of the shoes, b, preventing longi-

tudinal movement upon each other, whilst flanges, d, on the sides of the

shoes prevent lateral movement.
Fig. 3 is a side view of another form of the new springs. In this

arrangement the

spring plates, a, Fig- 3.

instead of being

of equal thickness

from end to end,

are tapered in

thickness from the

middle towards

each end, the object of this being the same as that of tapering the plates

laterally as in fig. 2. Either plan may be adopted by itself, or the two
may be combined, that is to say, the plate may be tapered both in thick-

ness and laterally if found desirable. In the spring represented in figs.

3 and 4, the plates, A, composing the spring are of different thicknesses,

there being one or more plates of each thickness as may be convenient.

The outermost and longest plates are made of the greatest thickness, the

smal'er and inner plates diminishing in thickness in succession. At J,

the plates are shown with their ends arranged so that the load commences
to act on all of them at once. The ends of the plates are separated from
each other, so that each plate is not in any way confined in its action by
the plates adjacent to it. At k the plates are shown with their ends

arranged so that

the load com- FiS *•

mences to act on-

each plate in

succession ; first

depressing the

shortest and in-

nermost plate,

and each longer and outer one in regular order. Fig. 5 is a side elevation,

and fig. 6 is a plan of a modification of our improved spring, wherein the

plates, a, are all straight or nearly so wiien in their normal condition, and

each plate is contrived to be acted upon independently by the load by

Fig. 5.

Fig. 7.

Fig. 6.

being turned up at the ends as at l, to act on the shoes, b. The lower
plates are made longer, so as to be turned up outside the upper plates,

and the turned up ends may be cut, so that the load may commence to

act on all of them at once, or as shown in fig. 5, where the turned up
ends of the inner plates do not rise so

high as those of the outer plates, and
the load has consequently first to de-

press the outer plates before it begins

to act on the shorter plates. In one
half of fig. 5, the spring is shown in its

normal condition, and in the other half

it is shown as depressed by the load.

In this figure also, fixed immoveable
shoes or bearing pieces, b, are shown,
but swivelbng shoes may be adopted if

desired. Fig. 7 is a side elevation of

half of a spring, showing a modified

arrangemeut for carrying out the in-

vention, that is to say, for causing the

load to act separately on divisions of the spring. Here the spring is

composed of three divisions, each resembling an ordinary spring of a
2 U
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Fig. 8.

comparatively light kind. The divisions are of different sizes, and they

are arranged so as to bring their ends into a horizontal line, or nearly so.

This spring is connected to the carriage or lond by means of links, w, an
independent pair of links being fitted to each end of each division, v, so

that each division is acted upon directly by the load. Fig. 8 is a side

elevation of half of a spring differing slightly from that shown in fig. 7,

the divisions, v, being of equal size and strength, or nearly so. The ends

are all jointed upon pins carried by the same links, w; these links being in

a vertical line, or nearly so, as are the ends of the divisions, v. In these

arrangements, the links may be directed either upwards or downwards
from the spring, accordingly as the load is arranged to press or to pull

it down.

According to another portion of the invention, the draw-bar or hauling

and buffer springs of engines and rolling

stock, are made of one or more planks or

beams of timber, either alone or combined
- with plates of steel. This kind of spring

:|g may also be used as a supporting spring,

B and it may be arranged to receive the trac-

g tive or concussive action, either on the ends

or on the centre of a single plank, or of a
series of planks, simultaneously or in sue

cession, and if plates of steel are used in

combination with timber, such plates may be of any convenient form or

size, and they may pass along the sides or edges of the timber, or they
may be applied in any manner that may he found convenient or desirable.

Fig. 9 is a plan of a railway carriage framing, showing a simple mode of

practically applying our timber springs for drawing and buffing purposes.

The draw-bars, a, which are connected together, so as to form one con-

Fig. 9.

tinuous solid length; act at their longitudinal centre upon two trans-

verse horizontal bars or planks, e, of timber, which act as springs, being
slightly tapered in thickness towards their opposite ends. The ends of

these planks, b, are entered into recesses formed in the framing at o, so

that these ends are held on the draw-bar, a, being drawn out in either

direction, and the planks are consequently bent like bows, and act pre-

cisely like ordinary blade springs. The draw-bar, a, is formed with

shoulders at d, outside the framing, and on a drawing force being applied

at one end, the bar is drawn in up to the shoulder at the other end, the

movement being limited by this shoulder, so that the timber spring

cannot be overbent and thereby broken. The mode of applying the

timber spring to the buffer rods is shown in fig. 9. A plank, o, is at each
end attached at its middle to the transverse frame beam, h. The outer

ends of the planks, G, are shaped so as to be free to bend back against the

beams, n, and the buffer rods, i, are arranged to bear against the free

ends of the planks, o, end pressure bending back the planks, which
recover themselves on the removal of such pressure. Instead of the

arrangement shown in the figures, the buffer springs, b, may be placed
inside the framing, and the draw-springs, b, outside, or both springs
inside or otitside of the framing as may be found convenient or desirable.

The crank axles for locomotive engines, or for other purposes, are,

according to this invention, made out of a primarily straight bar or forg-

ing, or out of a forging of such a shape that it may be easily bent, or drawn
out and shaped to the requisite cranked form. A crank made in this way
may be of lighter proportions than one made in the ordinary way in which
the crank is weakened by the line of the fibre of the iron being interrupted
by cutting away the portion forming the inside or hollow of the crank.
When the crank is brought to the required form, the line of the fibre follows
the bend of the crank, and the crank is made as strong and durable as an
ordinary one of much heavier proportions. The tools or machinery em-
ployed in milking cranks, according to our improved ;ystem, consist of a
steam forge or other hammer, with a suitably formed face to work over
an anvil block or blocks fitted with inclined faces, capable of advancing
towards the centre line of the hammer's stroke as the bending goes on.

The axle block or mould is made with suitable thick parts upon it to

correspond to the required finished shape, and is placed upon the sliding

or fixed blocks, which are set at a distance apart corresponding to the
proportions of the required crank, and as the repeated blows of the ham-
mer gradually bend the metal, the inclined supporting slides gradually
approach each other in accordance with the bending action. Instead of

the crank being formed by the repeated blows of a hammer, continuous
hydrostatic or other pressure may be employed for that purpose, the tools

or other apparatus otherwise remaining the same as with the hammer
action.

According to another portion of the invention, the faces of slide and
other valves and sliding surfaces are fitted up with glass at the working
faces, for the purpose of reducing friction and wear, the glass being placed
in grooves or recesses, or in frames, or being otherwise attached, so as to

form the actual working contact surface. Figs. 10 and 11 area face

view and section of an ordinary steam engine
slide valve, as fitted with glass according to this Fig. 10.

invention. In this modification, the valve is

formed with grooves on its acting face to receive

the longitudinal and transverse slips, A, of glass,

which may be secured by white or red lead, or

by any suitable soft metal. According to another

arrangement, single strips of glass are placed

along the sides and ends of the valve. These
strips of glass are held in position by being dove-

tailed, the valve being formed with an inner

dovetailed rim, round which the glass strips are

fitted, and a dovetailed outer frame being screwed

to the valve to bind the whole together. In

another modification, the valve face is formed
with a series of diagonally disposed intersecting

dovetail grooves, into which the glass is put in

a melted state. Valve faces and other working
surfaces may be fitted with glass in a variety of

ways besides those described ; the essential fea-

ture of this part of the invention being the use

of the glass for the actual rubbing or working Fig. 11

surface.

According to another portion of the invention, the frictional pressure

on steam slide valves is mitigated or removed by the agency of a

peculiar arrangement of cylindrical or piston valve, or by the agency of

a combination of cylindrical or semi-cylindrical valves. Or an elliptical

valve may be used, or a valve with two convex sides suitably packed.

Such valves are arranged to work, either on separate or single faces

'

of the main steam cylinders, or the cylinders may have the valve

cylinders cast upon them. In locomotive engines with working
cylinders close to each other, the piston-valve cylinders are disposed

between them, and where there is not space for the large diameter

of a single piston-valve cylinder, two smaller piston-valves are put in

side by side, so that there would be four or more piston-valves for

the two main cylinders disposed in a parallelogram. Fig. 12 is a half

longitudinal section, and fig. 13 is a transverse section of the quadruple

valvular arrange-

ment as fitted be- Fig. 12.

tween the port

facings of two loco-

motive engine cy-

linders placed very

close together. The
section, fig. 12, is

taken through the

centre line of one

piston-valve, and

in fig. 13 the sec-

tion is taken partly

through the lower exhaust port, and partly through one of the lower

cylinder ports, and entirely outside the two upper valves.

In supplying fuel to the fires of locomotive and other boilers, provision

is made for the effectual pre-

vention of smoke, as well as F 'S- 13 -

the escape of unconsumed
gaseous matters, by intro-

ducing the green fuel into

the lower part of the fire,

instead of above theincandes-

cent fuel as is at present

practised. Fig. 14 is a lon-

gitudinal vertical section of

the fire-box end of a locomotive engine, showing one modification

apparatus for introducing fresh fuel at the bottom of the fire.

of

The fire
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bars, a, are constructed so as to leave an opening at their back ends,

which opening is filled np by the mouth, b, of a curved funnel, c, the

other end, d, of which rises through an aperture in the foot plate, E.

Tois funnel, which may be of any convenient cross section, is suspended

by arms from a centre at f, and a slight vibratory movement is imparted

to it by an eccentric, G, on the axle of the trailing wheel, H, of the engine

and arm, i, projecting down from the funnel, so as to be acted upon by
the eccentric. The fresh fuel is introduced at the external mouth, d, of

the funnel, and the funnel being made gradually wider towards the inner

mouth, b, the fuel is gradually worked forward by the action of the

vibratory movement combined with that of the increasing width of the

Pig. 14.

tunnel. The fresh fuel is in this manner gradually worked forward into

the fire-box, j, beneath the incandescent fuel, and the arraugement not

only equalises the evolution of the various gases, but causes those from

the fresh fuel to be consumed in passing through the incandescent fuel

in the fire-box.

The object of another portion of this invention is to prevent the burn-

ing and deterioration of the bars of locomotive furnaces, and to obtain a

constantly clear fire, which is effected by giving motion to the bars from

the axle of the engine, or from the axle boxes. In combination with

this arrangement for working the furnace bars, provision is made for the

safe and easy lowering of the bars, and the removal of the fire at the

end of a journey, or when it is necessary for the safety of the fire boiler

that the fire should be taken out. Fig. 15 is a longitudinal vertical

section of the fire-box end of a locomotive engine, showing a mode of

practically carrying out this last portion of our invention. The fire

which are arranged transversely in the fire-box, are supported

by a bar, a, at each side the bottom edges of the fire bars, resting

loosely in notches in these side bars, which are shaped to the par-

ticular form of grate surface required. In the arrangement shown, the

irate surface is inclined downwards, both in a forward and backward

direction from the centre ; but we do not by any means confine our-

selves to this arrangement, as the grate surface may be inclined in

or.e direction, entirely from front to back, as indicated by the dotted

line, e, or it may be disposed in any other convenient or suitable form.

The fire bars rest between pins in a bar, c, at each side, which is con-

nected by links to the bar, a, when this is made to rise and fall, but
which may be fixed to the sides of the fire-box if the bar, A, does not
rise and fall. The bars, c, are made to fit the front and back ends of

the fire-box, but the bars, A, are made so as to have a slight longitudinal

play in the fire-box, and being moved backwards and forwards, cause
the fire bars to be slightly inclined alternately in opposite directions

;

and this continuous motion prevents the adhesion of clinkers, and the

burning away of the bars, and keeps the fire always clear and bright.

The side bars, a, are suspended at their back ends by links, d, to the

underside of the foot plate, e, of the engine ; at their front ends the

bars, A, are also suspended by links, f, which allow of the vibratory

motion communicated to the bars. This motion is imparted by means
of an eccentric ; the rod, G, of which is jointed to a cross bar, h, connect-

ing the two side bars, a, at the back. The eccentric is on a tubular

spindle, i, carried »n a stud pin projecting downwards from a bracket, J,

on the underside of the foot plate, e. The tubular spindle is driven by
means of a worm wheel in gear with a worm formed on the axle, k, of

the trailing wheel, l, of the engine. When the fire bars are arranged
so as to rise and fall, the links, p, to which the front ends of the side

bars, a, are jointed, are themselves jointed to levers, m, upon a trans-

verse horizontal shaft, n, passing under the barrel of the boiler. This
shaft, n, is fitted with another lever, o, to which a rod, p, is jointed, the

upper end of this rod being screwed and passed through the tapped

centre of a hand wheel, Q. By turning the hand wheel, Q, the engine

driver can raise or lower the grate surface more or less as he may find

it desirable, the arrangement being suitable not only for lowering the

fire bars as much as possible when it is necessary to draw out the fire,

but also for making the fire deep or shallow, according to circumstances.

By this arrangement, provision is most effectually made for causing the

combustion of the fuel gases under all circumstances, by compelling

such gaseous matters to pass through, or in direct contact with, the in-

candescent fuel in the furnace or fire chamber.

REGISTERED DESIGNS.

STAY AND COESET FASTENING.

Registeredfor Mr. Thomas Todd, Booth's Green Factory,

Canon Mills, Edinburgh.

This is a very ingenious fastening, applied here to a homely purpose,

but obviously applicable in other situations of superior pretensions.

Our engraving represents the contrivance both

in edge view as in the act of having the two

parts attached together, and in face view with

the parts asunder. Each junction edge of the cor-

set or stay is fitted with a steel slip or " busk,"

a b, covered with cloth in the usual way, and

the two are capable of secure attachment to

each other by a duplex pin and slot fastening.

Near each end of one of the metal slips or busks

a headed pin or lateral shouldered projection, c,

is attached, and at corresponding parts of the

opposite slip or busk there are attached to it

slotted holding pieces, d, of metal; these pieces

are each slotted longitudinally, and they are

fastened over corresponding slots in the piece of

steel. Each of the slots is formed with a wide

end capable of admitting the head of the pin

through it, these wide ends being at the con-

tiguous ends of the slots or those nearest to each

other. In attaching the two edge pieces, the

head of one pin is first of all pushed through its

hole or wide end of one slot, the pin being then

slipped down to the other and narrow end of the

slot. The slip carrying the pins is then "sprung"

or bent at its centre, and the head of the other

pin is then similarly entered into its slot; the

reaction consequent upon this springing suffic-

ing for passing this pin to the narrow end of

its slot, thus holding the two parts together in

a secure condition.

Whilst this fastening is most secure in its

holding powers, it exhibits no connecting parts

whatever on the outside, and hence it is neat

and pleasant in wearing.
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RACK PULLEY FOR WINDOW BLINDS.

Registered for Messrs. Taylor, Allen, & Taylor,

Edmund Street, Birmingham.

Every one has felt the inconvenience and general un-

mechanical action of the common adjustable pulley ap-

paratus for the endless cords of window blinds. They

| are difficult to adjust, and when set up to bring the cord

i taut, they cannot be relieved without a good deal of

i'j tinkering. Our engraving represents the result of Messrs.

Taylor & Allen's attempts at the removal of these ob-

i jections. The bracelet piece, A, is the fixture of the con-

trivance, being screwed to the window frame in the usual

way. This bracelet has two guide eyes, through which

the vertical adjusting spindle, B, is passed. This spindle

carries the cord pulley, c, at its upper end, whilst its lower

end is hooked for adjusting by. The back or inner face

of the spindle, B, is formed with ratchet teeth inclining

upwards, and a small blade spring, d, riveted to the brace-

let, A, has its free end gearing into these teeth. Thus
all that is necessary in tightening the cord, is to draw

down the spindle, whilst a slight turn of the spindle in

its guide eyes, at once releases the spring and relaxes the

cord's tension.

Fig. 1.

PORTABLE IRON MUSIC
STAND.

Registered/or Messrs. Key, Rudall,

& Co., 20 Charing Cross, London.

This music stand, intended for

the use of military hands, orchestras,

and chamber use, differs from all

others which we have seen, in as far

as it is made entirely of wrought
iron. Fig. 1 represents the stand

as set for use at its lowest level.

The desk can be raised to suit the

requirements of the performer, an
advantage not possessed by ordi-

nary military band stands. When
folded up, the whole goes into a

space as small as that occupied by
a clarionet, as shown in fig. 2, the

package being only 20J inches long,

3 wide, and 2 deep. The new stand

has been adopted by the bands of

the First Life Guards, the Cold-
2. streams, and other Regiments.

REVIEWS OF NEW BOOKS.

I'sefcl Information for Engineers; being a series of Lectures delivered
to the Working Engineers of Yorkshire and Lancashire. By Wm.
Fairbairn, F.R.S. Second edition. 8vo. Pp. 376. Plates and
Woodcuts. London: Longmans. 1856.

We have already expressed our favourable opinion upon this prac-
tically useful book,* and the appearance of a second edition in so short
a time gratifies our feelings, by proving that our anticipatory decision
was right. Two essential points have been looked to in this new edition

;

the size has been altered, for the volume is now smaller and thicker than
before, and the price has been reduced. The order of the lectures too
has been changed, to facilitate reference and insure greater continuity uf
purpose; whilst a new sequel is provided, in the shape of a notice of the
results of the experiments recently conducted by the author at the re-

quest of the Royal Society and the British Association—on the resistance
ol cylindrical vessels to compression from an external and surrounding
fo.ee. These experiments supply us with data which must materially
modify existing notions upon the strength of boiler flues, and other
cylindrical tubes subjected to influences of a generally similar kind.
This is a part of Mi. Fairbairn's labours which demands the especial

* Page 280, vol. viii., P. It. Journal.

attention of mechanical engineers, and with the view of stimulating their

scientific curiosity, we shall here reprint the experimenter's remarks :

—

" When treating of the causes of boiler explosions arising from the collapse of

internal flues, our knowledge was at that time so imperfect as to limit the inquiry

to a few simple observations relative to collapse from the heating of the plates,

or from the formation of a partial vacuum within the boiler when it was forced
inwards by atmospheric pressure.

" Collapses arising from these causes, it was observed at the time, * could

scarcely be called boiler explosions,' but I have since had reason to alter my
opinion, from the weak and apparently defective state of the internal flues of
boilers, when exposed to severe strain fi'om the pressure of the surrounding water
contained in the boiler. I, in common with other engineers, had acted under the
impression that perfectly cylindrical tubes, when subjected to a uniform pressure
converging upon their centre, were equal in their powers of resistance irrespective

of their length. Doubts, however, having arisen as to the accuracy of this con-
clusion, from symptoms of weakness in the flues of a boiler, I determined to sub-

mit the question to the test of experiment; and having applied for assistance to
the Royal Society and British Association for the Advancement of Science, the
means were placed at my disposal, and a long series of experiments were under-
taken, which I hope will shortly be given to the public in the transactions ol

those bodies.
u In the interval, however, it may be expedient to notice that former opinions

were erroneous, and that, instead of being of uniform strength throughout, the
flues of boilers are weakest in the middle, and that by increasing their length
their strength is diminished in the ratio of that increase. Or, which is the same
thing, the strengths of tubes are proved to be inversely as their lengths. For
example, the internal flue of a boiler 10 feet long will sustain double the pressure

of a similar flue of 20 feet long.

"This result alone is of such importance as to indicate the necessity of an
entirely new mode of construction, and we hope at no distant period to show
upon what principle the flues should be designed, in order to arrive at uniformity

of strength in all parts of the boiler."

The chapter—now the leading one-—on the necessity of securing a

knowledge of practical science in relation to the industrial arts, will, or

ought to be read with attentive avidity by all our practical men. Men
of working practice are easily induced to neglect and deride the teachings

of abstract science, forgetting, or disbelieving, that " the discoveries in

abstract laws are of more real benefit to industry than their immediate

application."

When a man who can boast of the large and long-continued successes

enjoyed by Mr. Fairbairn, sits down calmly in the evening of his days,

to help on those who are just beginning to try to do what he did half a

century ago, he renders the State the best service he can accomplish.

This is what Mr. Fairbairn has done. He has given up his spoils of time

with a lavish hand, and left us plenty to remember him by when he will

be but an historic name.

Report of the Commissioner of Patents (United States), fob the Year
1855. Vols. 1 and 2 : Arts and Manufactures. 8vo. Pp. 1504.

Plates by M. C. Gritzner, Washington. 1856.

We have already noticed the very disinterested and patriotic present

which a private gentleman—M. Gritzner—has made to the Government
Report of the American Commissioner of Patents. The importance of

this contribution to the literature of science may be measured by the

fact, that it consists of 348 octavo pages of engravings of the inven-

tions patented in 1855. These patents run from No. 12,1 17 to No. 14,007,

and out of this great collection we find that but 67 are of a kind not

requiring pictorial illustration. A contribution like this deserves, at any
rate, what we have accorded to it here, the precedence of notice in our

review of the volumes before us.

The total number of applications for patents in America during the

year 1855 was 4435, whilst the number actually issued was 2024. The
amount received in the shape of fees was 176,380 dollars, whilst the

expenditure was 179,540 dollars, thus showing a deficit of something

over 3,000 dollars.

In his general report upon the proceedings of the office, the Commis-
sioner, Mr. Mason, touches upon some of the difficulties experienced under

the existing " examiner " system in granting patents, and observes that

there are but two ways of setting matters right: one is to appoint an
examirer-in-chief, whose duty would be the reviewal of the proceedings of

the pi'c=ent examiners, so as to secure, to some extent, correctness and
uniformity of decision. The other is to return to the former practice of

the office, making the examiner's duties simply advisory, allowing a

patent in all cases, if the inventor insists upon it, a system approximating

to our own, and which, works well enough, we should say, to deserve

copying in the United States. Mr. Mason very judiciously leans to-

wards this view.

The issued patents are classified by the Commissioner in various ways
for securing the fullest publicity of the inventor's meaning ; as " subject

matter," they come under these twenty-two different heads :

—
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1. Agriculture, including implements and operations.

2. Metallurgy, and manufacture of metals.

3. Manufacture of fibrous and textile substances.

4. Chemical processes, manufactures, and compounds.
5. Calorifics, comprising lamps, stoves, &c
6. Steam and gas engines.

7. Navigation and maritime implements.

S. Mathematical, philosophical, and optical instruments

9. Civil engineering and architecture.

10. Land conveyance.
11. Hydraulics and pneumatics.

12. Lever, screw, and other mechanical power.

13. Grinding-mills and mill-gearing.

14. Lumber, including machines and tools for preparing and manufacturing,

lo. Stone and clay manufactures.

16. Leather, including tanning, dressing, and manufacture.

17. Household furniture, machines and implements for domestic purposes.

18. Arts, polite, fine, and ornamental.

19. Fire-arms and implements of war.

20. Surgical and medical instruments,

21. Wearing apparel, including implements for manufacturing.

22. Miscellaneous.

Besides this, they appear under an alphabetical arrangement of the

names of patentees, and short but clear descriptions and claims, taken in

accordance with the classified list which we have quoted, with the still

clearer engravings, on a small scale, of M. Gritzner.

The book certainly is a commendable pattern of its kind, and it shows

us that in Mr. Mason the United States Government possesses a Commis-
sioner of Patents who embodies a superior amount of industry, persever-

ance, and acumen, and who has decidedly at heart the upholding of the

status of the United States Patent Office.

A Reply to Mr. Cooke's Pamphlet, " The Electric Telegraph; Was
it Invented by Professor Wheatstone ?" 8vo. Pp.74. London:
Taylor & Francis. 1855.

The Electric Telegraph: Was it Invented by Professor Wheat-
stone ? A Reply to Mr. Wheatstone's Answer. By William Fother-

gill Cooke, Esq. 8vo. Pp. 152. London: W. H. Smith & Son.

1856.

These two pamphlets complete a triad of controversial efforts, of a

class with which it is always an unpleasant matter for the reviewer to

deaL This unpleasantness arises from many causes. Of these, one is

the difficulty of reconciling the contradictory statements of the rival

authors, and the consequent necessity of coming to a conclusion, which
shall throw a slur on one ; and another is the manifest indignity which
science inevitably suffers in such contests.

If our readers will refer to what has already been said in our pages,*

with reference to the first of these antagonistic statements, they will

find how the matter stood up to the appearance of the two productions

now under judgment. The first of them, as the title itself tells us, con-

tains Mr. Wheatstone's side of the case, in the shape of a " Reply" to

Mr. Cooke's original statement, which, as we have remarked, we have
already introduced to our readers. Those who have paid any attention

to the subject will remember that, although the respective shares of the

two disputants in the invention were settled by arbitration in 1840, by
Sir J. Brunei and Professor Daniell according to Mr. Cooke the credit

of being the person " to whom this country is indebted for having prac-

tically introduced and carried out the electric telegraph as a useful

undertaking," the question was reopened by a writer in the Quarterly

Bedew in 1854. It was that which led to the present pamphleteering
discussion, for it turned the tables upon Mr. Cooke, and, apparently

ignoring the arbitration settlement, constituted Mr. Wheatstone the

actual originator, altogether displacing Mr. Cooke from the position

which he had won. Mr. Cooke then, armed with powerful documentary
evidence on his side, attacked Mr. Wheatstone for allowing the reviewer's

statement to stand unchallenged, in the face of what had been confirmed

as the real truth. In his " Reply," Mr. Wheatstone attempts to show
that the arbitrators' award does not quite carry forward Mr. Cooke to

the position which he claims ; that Mr. Cooke, in fact, was accredited

simply as the " originator," and that he (Mr. Wheatstone) " will main-
tain, as he has ever maintained, his title to the definite position con-

ceded to him as the first contriver of the electric telegraph, in the form
which made it available for popular use."

In the more bulky " Reply to Mr. Wheatstone's Answer," Mr. Cooke
contrasts the words of the award—which, of course, is his great point

—

with the language and tone of the Quarterly Reviewer, and complains,
(airly enough, that the Review, if left standing in its integrity, will go

* Page 27"> Vol. VIIV Practical Mecltonic'a Journal.

far to destroy the reputation conceded to him in the award. This last

rejoinder—and we hope it will stand as the last—involves a large collec-

tion of scientific and legal evidence; and although we cannot follow all

the sinuosities of the discussion which it elaborates, we may say thus
much—that Mr. Cooke has apparently by far the better case.

The Great Law of the Human Mind, and the Heavens and the Earth.
Pp.155. London: Printed for the Author. 1856.

Criticised with reference to fair, but not very strict, laws of grammar,
the title of this book betrays great crudeness of expression. Indeed, we
may as well say right out that we don't know by any means exactly what
our anonymous author intends to say in it. But we must take it as it

comes to us, and let it be read for what it may be worth, whilst we pass

through the portal to the interior of the structure. The first few inscrip-

tions here leave us no longer in doubt as to what is meant to be covered

by that curious combination of words—"The Great Law of the Human
Mind, and the Heavens and the Earth."

The first words are these :

—

" There is but one universal element, and this fills all space ; and out of this sin-

gle element, all things are and were created. And it is of this same element, in a
more or less gaseous state, in a greater or less state of density, have been formed
the planetary worlds; and it is this elementwhich also upholds, turns them on
their axes, and controls their evolutions through the heavens. Out of this was
formed man, as well as all animal life ; and from it springs vegetation, and all

that is, has been, or ever can be. It is this element which, by its pulsations,

causes light, and regulates all life, even the human pulse at the same moment.
And this source of motion, of light, heat, and life, is the great imponderable
electric body, the Beginning and the End, the Alpha and Omega, of all things

contained in space,
*' As an agent in the hands of God, it is the creator and fructifier of all, the first

and last link in all things. In vegetation it is the last spark concentrated in a
seed, and this link of nature, or seed, placed in the ground, combustion and the

pulsation has at the same moment joined it to that great chain which unites all

nature, even all things ; and now the latent heat below raises it, the plant, up-

wards, where, met by the waves above, is then kindled into life all through

;

and so the waves above and below commingle, and the process of vegetation is

carried on by the adhesive condensing power of the electric fluid, and by the pul-

sations and pressure around,—even as by the second-hand of Nature's great clock

aud architect. And now the giant of the forest, of three hundred years' growth,
can all be reduced to its original element, even in a few hours, by fire, which is

the electric fluid disengaging itself. The ground is a mere fixture, and adds not
one atom to vegetation, and is beneficial to the growth, as it more or less freely

admits the electric pulsations. But it is the soil, according to its more or less

fluid or condensed state, together with the influences of temperature, which causes

all those varieties in the vegetable kingdom,"

All else which follows is but the incoherent sermon upon this baseless

text. For instance, we find that the action of irrigation is simply that

of a conductor ; that the three great laws of the electric element are

polarity, heat, and light, and pressure or gravitation ; that the sun and
moon are what they are, purely from electrical causes ; and, in fine, that

everything is to be attributed to this obscure source.

We have travelled through the mazes of the rest of the author's chap-

ters: the argument by deduction,—the metals,—the planets,—the law
of the human mind,—the human mind as it is, or the argument by in-

duction,—and magnetic affinity, or the polarity of affinities, and we
cannot help borrowing the words of Macbeth, to say :

—

" Function
Is smothered in surmise, and nothing is

But what is not."

The author obviously adds to the obscurity which he intended to dispel.

We are too much accustomed to the consideration of startling theories,

and have had our patience too often tried by indistinct conceptions and
immature conclusions, to be prematurely stopped in our examination of

a book like this. We have gone through it, just as we have accom-
plished many other disagreeable feats, and we find that it involves a
theory manufactured to suit the peculiar views of the author, and that

in it, conclusions are jumped at with all the rash precipitance of those

who feel that they have many unsafe gaps and ditches to get over.

It is the easiest thing imaginable to get hold of a stock subject and
attribute everything to its operation. Such conclusions can never amount
to anything but negative proofs ; and certainly on the matter now be-

fore us, we have every cause for saying in the most emphatic language
— Vis est notissima; causa latet.

On Juvenile Criminals, Reformatories, and the Means of Rendering
the Perishing and Dangerous Classes Serviceable to the State.

By Joseph Adshead. 8vo. Pp.68. Manchester: 1856.

This well-meaning and well-considered pamphlet is a reprint from

the Transactions of the Manchester Statistical Society. It deals with a
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subject which is daily becoming of higher importance and deeper interest,

for the most recent experiences have shown us, that unless we look in

time to our juvenile criminals, it is idle to suppose that we can get rid

of the heavier incubus of a mature felon population, or that we can ever

banish the terrors which now invariably accompany a " ticket-of-leave."

Mr. Adshead goes into his subject with all the ardour of the enthusi-

astic philanthropist, and his conclusions are, that the means hitherto in

force are utterly inadequate for the reformation of youthful criminals,

and the removal of the great social evils springing from this source ; that

the operations of the various institutions of the country prove the in-

sufficiency of voluntary contributions for the purpose; that, in addition

to the existing efforts, the State should act in loco parentis, for the real

remedy of the evil ; that some provision ought to be made for enabling

those who have passed through the reformatory discipline to earn their

subsistence in an honest and honourable way ; that legislative powers
should be brought into existence, for adjusting the reformatory system
on a satisfactory working basis; and that advantage should be taken of

the present strong feeling in favour of juvenile reformatories, to obtain

those amendments of the law which our experiences tell us are essen-

tially requisite for the great work before us.

It is to be hoped that Mr. Adshead's carefully laborious aud pithy

statement will direct still more of the feeling minds of the country to

this painfully-interesting subject.

CORRESPONDENCE.

THE RIGHTS OF INVENTORS.

I have been somewhat amused and partly grieved, by reading, in a

recent number of the Journal of tlie Photographic Society, the particulars

of some gross attacks upon the just rights of originators and inventors,

the subject being, of course, that of late improvements in photography.
These attacks appear under the heading of " Patent Injustice," and their

author, with proper discretion, shrouds himself from direct public criti-

cism under an anonymous signature.

In opening his case, " Alpha," as our champion fighting against the

wrongs brought about by his imagiuary monster, "patent injustice,"

calls himself, discusses two several photographic processes for which
patents were not long ago granted, and argues, that because the pro-

fession is precluded from using the inventions so protected, without first

paying for the leave and license of the patentees, a public injury is

suffered.

The first process against which he snarls, is that pursued by a Glas-

gow artist, in producing what are known as " relief" pictures, wherein,

by a simple artificial means, a superior degree of apparent prominence is

given to the really flat image developed in the camera. On this he
urges, that " there is no invention in it but what might have occurred
to any one," ignoring the very obvious fact, that the same may be said

with the severest truth of every invention which has been evolved from
the brain of man. The fact is plain ; the process did not occur to any one
until it was struck out by the patentee, who worthily enough enjoys
the honours and profits derivable from the practice of his improvement.
The second process similarly complained of is that of finishing up

collodion pictures in oil colours, as is done by au Edinburgh photo-
grapher, and on it our grumbler writes in a similar strain, winding up,
however, by remarking that this finishing had been long known and in

use at the date of the patent.

Now, in the first of these cases, the author of these complaints com-
mits a gross absurdity when he attacks au inventor for being the first

to accomplish what " might have occurred to any one;" for it might
have so occurred certainly, but it didn't. In the second, he discusses
a pure question of fact, and makes an assertion which has nothing to
support it beyond the mere literm scriptm of an anonymous writer. In
this he gets securely fixed upon the horns of a dilemma ; for his bare
assertion proves nothing; whilst, if it did prove anything, he might have
saved himself the trouble of writing upon it, because, as he in common
with everybody else must know, a patent granted for a known process
is void and useless. Still he professes to find room for a great " patent
injustice." To you, who have ever devoted such persevering care to the
protection of " The claims of Originators," and have so carefully con-
sidered " Inventions and their Protection ;" and have on the one hand
cut out fresh " Work for Inventors" in common things, and on the other
have so forcibly dealt with the general " Unwillingness to adopt obvious
Improvements,"—to you, then, I say, I appeal in the present instance.
The Journal of the Photographic Society is strong enough to admit the
foolish arguments which I have quoted, but is weak enough to let them
stand in its pages without any authoritative reply. But if the pages of

the Practical Mechanics Journal will open up for me a trifling space, I

am confident that my remarks, supported in an organ which is con-

fessedly the best and most powerful friend of the inventor and originator,

will meet with a fair and legitimate response in the minds of that large

circle of the heroes of industry who are its readers and disciples, aud
who are the real fosterers and patrons of

January, 1857. Progress.

THE ATLANTIC SUBMARINE CABLE.

The projected telegraphic communication between this country and the

United States is of such vast importance, that any suggestions tending

to its successful completion are worthy the consideration of the directors

of the scheme.

The object of this letter is to draw attention to the probable effect of

the immense pressure to which the insulated wire will be exposed when
sunk in the Atlantic. Supposing the gutta percha coating to be perfect,

no injury can be sustained by this pressure
; but in case of there being

any " blows" (air holes) that have merely a skin of gutta percha over them,

the water under so enormous a pressure would soou fiud its way to the

wire and destroy the insulation, and so render the cable useless. These

defects would not be perceived by ordinary testing, such as immersing

the cable in a few feet of water.

The plan of testing I should propose, is to construct large cast-iron

tanks in which some hundred miles of cable can be placed, with stuffing

boxes where the wire enters and leaves the vessel, and then subjecting

it to hydrostatic pressure ; the insulated wire to be connected through a

galvanometer with one pole of a powerful intensity battery, and the

iron of the tank, in which the cable is enclosed, with the opposite pole.

Chester, January, 1857. J. H.

RAILWAY SAFETY SIGNALS AND SEAMLESS GUN-COTTON
CARTRIDGES.

My intention was engaged to make an improvement in alarm-signals

for railways, in consequence of the terrible disaster on the railway near

Straffen, in Ireland, about three years ago. Colonel Beamish, chairman

of the Cork and Bandon Railway, had six fog-signals placed on the rail

at the Cork terminus, and when the engine passed over them two or

three failed to explode. I requested that one which was not tested should

be opened, and 1 found that the gunpowder within was caked, as if from

damp, the three iron nipples were rusted, and the percussion caps on

them rendered defective from verdigris; the circular tin case was also

nearly eateu through with rust. These upright pillars are at any rate

liable to be overturned by the wheel of the engine, and thus the per-

cussion caps have not a fair chance of exploding. Recollecting that the

composition with which I charged my rifle percussion shells, as far back

as the year 1823, made a louder and sharper report than any gunpowder

I could find, I thought this composition— equal parts by weight of chloride

of potass and sulphuret of antimony, both finely pulverized—would be

the best adapted for charging my fog-signals, which are made of paste-

board, varnished over to make them water and damp proof; tbey are

exploded by means of my patented glass tube igniter which lies flat in

the centre of each, and cannot take rust or become impaired by any

length of time in keeping. The weight of the signal is not quite half

that of the tin signal now in use, while its report is louder and sharper.

It is perfectly safe for carriage, as the glass tube igniter being less in

thickness than the wooden ends of the pasteboard case, the ends must

be crushed by the weight of the engine before the tube can be crushed

and consequent explosion take place.

The advantages of my seamless gun-cotton cartridges may be summed
up under these heads. 1 . The paper of it is annihilated by the explosion

of the gun-cotton, whereas the paper of the Ordnance seamless cartridge

being made from the pulp, contains a quantity of paste or mucilage

which prevents the paper from being consumed, consequently nearly the

whole of the paper is left in the breach of the gun after firing. 2. Gun-

cotton leaves no residuum after explosion to impede the free action of

the joints in the breech-loading rifle, whereas gunpowder leaves so much
that the action of the joints is obstructed. 3. Gunpowder, if it becomes

damp, cannot be used when made dry again; but if gun-eotton becomes

damp it is easily dried again, and is then as good as ever. 4. Should

the paper case of the gun-cotton crack or break in the soldier's pouch

there is nothing lost, but if the gunpowder cartridge breaks the grains

run out. 5. Gunpowder requires a mill aud experienced men for its

manufacture, whereas gun-cotton can be made by any person and in any

place with moderate attention. C. The gun-cotton cartridge takes np

less room thau the gunpowder, and bulk for bulk, and weight for weight,
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has a greater explosive power than gunpowder. 7. The paper of the

cartridge absorbs or takes up the residuum of the burnt gun-cotton, and

as it is carried out of the barrel prevents the least soiling of it; a leaden

bullet will pierce a two inch deal board when discharged from this

revolver. 8. The cartridge can be left for any length of time in the

barrel and then be withdrawn without being in the least deteriorated or

the barrel soiled, as the thin tough paper protects it from any soiling

that might be produced from the acid in the gun-cotton.

Gravesend, January, 1S57. J. Nokton.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

INSTITUTION OF CIVIL ENGINEERS.

November 11 and IS, 1856.

After the reading of the paper " On the Improvement of Railway Locomotive

Stock," by M. D. K. Clark, which bid been previously printed and circulated, a

comnnication was brought forward, claiming for Mr. James Kennedy, of Liver-

pool, the merit of having first introduced a locomotive with horizontal cylinders and

a cranked axle, inasmuch as it was asserted that they were first applied by Mr.

Kennedy in the Liverpool, which was stated to have been started on the 22d July,

1S30, and was employed in aiding in the construction of the Liverpool and Man-

chester Railway. That engine was said to have frequently run, with a load, at

the rate of 5S miles per hour. The wheels were 6 feet in diameter, and there was

a dome for a steam chamber. The principle of the Liverpool was stated to have

been followed in the Planet, which had four wheels, and inside cylinders, as first

adopted by Messrs. Stephenson, and also in the Globe, built for the Stockton and

Darlington Railway by Mr. Hackworth.

It was explained, that the boiler of the Liverpool had a number of convoluted

flues; that the fire was urged by bellows, without the aid of the blast pipe; that

the engineer managed the engine at one end, and the stoker fired at the other

extremity; that the speed attained never reached anything like 58 miles per

horn"; and that, as it had been built on speculation, after it had been tried on the

Liverpool and Manchester Railway with but indifferent success, the directors de-

clined to become purchasers. It was then tried upon the Bolton line, and after

:he substitution of a new multitubular boiler, with the blast pipe, and undergoing

a thorough renovation, it was ultimately purchased by Mr. Ilargreaves for the

Bolton line. It was never considered the type for the class of engines used on the

Liverpool and Manchester line. The horizontal cylinders and cranked anxles had

been commonly employed long previously, in Trevithick's, Gumey's, and almost

all the other locomotives for turnpike roads, and the statements alleged to have

been made by the late Mr. George Stephenson, as to the priority of the peculiar

arrangement of the Liverpool, were asserted to be erroneous. It was well known
that the Planet, which was admitted to have been the type of the engines employed

on the line, was designed by Mr. Robert Stephenson ; and the working drawings

had been made and the engine constructed under his direction, without any refer-

ence to, or knowledge of, the Liverpool. These facts were fully confirmed by

those who were confidentially employed upon the engine at Messrs. Stephenson's

works at the time. There was not any analogy between the two machines, as the

Planet had a multitubular boiler, the fire being nrged by a blast pipe, and the

cylinders, which were as nearly horizontal as their position would permit, were

fixed inside, or between the frames, because it was only by such an arrangement

that they could be placed within the smoke-box, where it was considered desirable

to fix them, in order to prevent the condensation of the steam in the cylinders, and

the consequent Io?s of power. This determination had arisen from information

given to Mr. R. Stephenson by the late Mr. Trevitbick, who, in the coorse of some

experiments upon the engine at the Dolcoath mine, had built a brick flue around

the cylinder, and had applied the heat of a fire directly to the metal, with very

1 eneficial results as regarded the economical use of steam. With the cylinders in

the smoke-box, a cranked axle was indispensable; and there was not anything new
in its U3e in locomotives, for the J\

r
ovelly had one in 1829.

It further appeared, from the Delivery Journal kept at Messrs. Stephenson's

manufactory at Newcastle, that the Planet was charged to the Liverpool and Man-
chester Railway Company on the 3d of September, 1830; that the minute-book

of the Board of Directors of that line contained a record of the arrival of the

Planet being reported to the Board at their meeting on the 4th of October, 1830

;

- 1 that three weeks afterwards, at their meeting on the 25th of October, the

Liverpool was reported to the Board to be ready for trial.

Since the paper was written, the process of equilibrating the engines had been

extensively applied on the South-Western Railway, producing an economy of fuel

of nearly 11 p<-r cent Two passenger engines on the Cork and Bandon Railway

bad been equilibrated with the like benefit. On the same class of trains, the con-

sumption of fuel, before and after equilibration, was stated to be at the rates of

2 lbs. and 22 lbs. per mile, with trains consisting respectively of 8 and 10 car-

_ m ; showing a saving of at least 15 per cent, of fuel. Ifc appeared from recent

Merits, that in America an economy of nearly 25 per cent, was obtained by

tin g the feed water. Returnsfrom 22 superintendents of locomotives on British

railways showed that, in June 1850, the cost of railway coke was 18s. 2d. per ton,

t that of coal used in locomotives was only 8s. 7d. per ton ; and if, as had
stated, the effect produced was weight for weight the same, the economy

vonld be upwards of 50 per cent.

A comparison of the results of the performances of five engines burning coke,

and five burning coal, on the main line of the London and South-Western Railway,

betweeen London and Southampton, and back, showed an average consumption of

coke, per mile, of 20"7 lbs., with 10*4 carriages per train, against a consumption

of coal of 1S"9 lbs. per mile, with 12 -2 carriages per train. From this it would

be seen, that there was a saving of 8£ per cent, in consumption of fuel in favour

of coal, whilst the number of carriages per train was l4f- per oent. greater. The
average cost of coke was 27s. 6d. per ton, and of coal 18s. 6d. per ton, giving a

cost per mile of 3'04d. per mile in the former case, and of V87d. per mile in the

latter; or a saving of l"17d. per mile, with trains 14^ per cent, heavier. But,

notwithstanding this, the saving of fuel amounted to 38 per cent. ; and if the loads

had been equal, then the saving would have amounted to 46£ per cent.

It was stated that, on the Shrewsbury and Hereford Railway, the results of

burning all coal in the passenger engines, in place of half coal and half coke—
taking the price of coke at 20s., and of coal at lis. per ton—was a saving of 0*69

of a penny per mile. These engines, when burning only coke, could never be got

below 18^ lbs. per mile; whereas now they only burn 18-9 lbs. of coal, with the

same average load, and running at the same speeds. With the four-wheeled

coupled goods engine, there was a saving of 2'05d. per mile in the cost of fuel by

burning all coal, instead of one-third coal and two-thirds coke, with an average

load of 168 tons in both cases. With the six-wheeled coupled goods engines,

under similar conditions, the saving was 2"69d. per mile, with an average load of

1S8 tons. There was no difficulty in getting up steam, and there was a complete

absence of all nuisance from smoke, which hitherto had been the chief difficulty to

be overcome in the use of coal in locomotives. It was explained that the fire-bars,

which were very thin, so as to allow of the free passage of air, were placed in a

rocking-frame, by which the level could be varied, according as the condition of

the fire and the work to be performed demanded.

On the Northern of France line, scarcely any other fuel than coal was now
burned, and the economy resulting was fully one-third in money value. It should

he stated, however, that the coal used was the dry semi-bituminous coal of the

Mons Collieries, which was of excellent quality, whereas the coke was not good.

The saving of 15 per cent., arising from the heating of the feed water, was ad-

mitted. It would, however, have been more conclusive to have tried coal and coke

alternately in the same engine. The apparatus used in France was very simple,

being merely a horizontal arrangement of the fire-bars, which were placed trans-

versely, and in steps across the fire-box, so as to have wide air-spaces, without

risk of losing the fuel through the spaces.

In answer to questions, it was stated that the boilers of the South-Western coal-

buT-ning engines were only a very little more expensive than ordinary boilers; and

thert did not at present, after very heavy running, appear to be any evidence of

more rapid destruction of tubes or of fire-boxes than when burning coke. Indeed,

there was reason to apprehend that the particles of coal in combustion would do

less mechanical injury to the tubes than the bits of hard coke rapidly travelling

through.

Thin and careful firing was recommended, and with that there was no reason

why the same results should not be obtained in the locomotive boiler with coal, as

in a stationary boiler, under which coke would never be considered necessary.

It was generally admitted that there was an entire absence of smoke in the

engines of the South-Western line, which was not the case on several other lines

where the system had been tried, yet bituminous coking coal had been tried with

the same good results. It was evident, then, that the fire-tiles had considerable

influence in producing that effect, as well as in enabling the engines to run home
light, with scarcely any expenditure of fuel ; the heat previously absorbed by the

fire-tiles being given out again when required, and thus keeping up the steam.

Reference was made to a discussion at the Institution in 1839, where it was

stated, that " to say that the 15 cwt. of coke produced from a ton of coal was

equal in heating powers to the original ton, was to say that there were no heating

powers to be derived from the nine or ten thousand cubic feet of gas produced, or

the ten gallons of tar." Now it was possible that, in the arrangement of his

boiler, Mr. Beattie had just arrived at the rate of combustion, and mode of employ-

ing the fuel, to take the utmost advantage of the whole of the carbonaceous matter,

and all the inflammable gases contained in the fuel. If this were true, the pro-

gress was one of the most remarkable steps towards perfecting the locomotive

engine.

In summing up the discussion, it was observed that, although the subject had

been treated with great ability by Mr. Clark, and the documentary evidence

brought forward during the discussion was very conclusive in favour of the system,

which, indeed, appeared to be generally admitted as a great and economical im-

provement, yet there still remained much to be done practically, and to be described

to the Institution. There were still several important discrepancies to be cleared

up, and at this moment, when, for example, in India, it would be most important

to burn only coal—as, indeed, had been done on the East India Railway for some

time—the best methods were most desirable to be attained, and the descriptions

should emanate from the Institution. The equilibrating of engines had been ex-

tensively and beneficially practised by Mr. J. V. Gooch on the Eastern Counties

line, and on the system there was much to be learned and to be communicated to

the Institution.

After the meeting, Mr. Roger Salter explained two models of his Self-acting

Penstocks, or Flushing Machines, for cleansing house drains and sewers. These

machines were of two kinds, the one having a valve hung horizontally, the other a

valve, or gate, hung vertically. In house drains, a tank, or cesspool, was formed

for the collection and retention of all the waste water running from the house— say

in the course of one day— and this water, which would otherwise possibly help to

create the necessity for flushing, would itself act as a flushing medium. If the
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rain-water also was allowed to run into and collect in this tank, then the number of

flushings would be increased. Although it was not contended that the construction

of flushing tanks was a new idea, yet it was believed that the mechanical arrange-

ments for making them self-acting were novel and important. The mode of accom-
plishing this for the tank was very simple:—A cast-iron pipe was fixed to the

bottom of the tank, and on a level, or nearly so, with the bottom of the drain. A
valve was hung so as to fall on the outlet of this pipe, the beat for the valve having

a considerable angle. To keep this valve closed, and to prevent the water from
escaping, a strut, or stopper, working on a centre, fell dead on the valve, and held

it close to its seat, thereby securing a water-tight joint. To release the water

when it had risen to tbe discharging point in the tank, a waste-pipe conveyed the

overflow to a tilting basin or bucket, bung on centres, at a convenient height

above the valve. Beyond these centres an arm or lever extended, to which was
attached a weight to counterpoise the bucket, and a rod connecting the lever with

the strut. When the weight of water in the bucket caused it to tilt or drop down,
the lever and connecting rod at the opposite end of the basin or bucket, rising by

the tilting of the bucket, carried up the strut, and released the valve, and the con-

tents of the tank were suddenly discharged into the drain. By means of a move-
able lid, the bucket was made to empty itself, while the contents of the tank were
being discharged. When the water was all out of the bucket, the balance weight
caused it to recover itself, and, in doing so, again fixed down the valve by means
of the strut before referred to. These machines had neither latch, catch, nor
spring, which by corrosion would impede their action. They were made of cast-

iron, and were said not to be liable to get out of order. They had been used by

the Honourable Board of Ordnance for the cleansing of barrack drains. The
arrangement in these cases consisted of an elongated cesspool, or invert, having a
self-acting flushing machine fixed at the outlet, so that when the water in the in-

vert had risen as high as was required, the machine acted, and the whole of the

contents of the cesspool, or invert, were at once discharged into the drain, and
awept away. In cavalry barracks, large quantities of hay, straw, and other matter
were thrown into the invert, yet no inconvenience had hitherto arisen in their use.

It would be readily seen that these machines could be applied to tanks in all

situations, as no head of water was required, and they might be of any capacity.

In the self-acting flushing-gate, the gate was entirely closed the whole width of

the sewer, and was of any convenient height. The gate was kept closed by means
of a strut, jointed in the centre. One end of the strut worked in an eye fixed in

the centre of the gate, whilst the other end worked in an eye fixed to the wall of

the side entrance. The tilting basin was hung on centres within the side entrance,

so as not to interfere with the opening of the gate; the lever extended beyond the

centres, and underneath the joint of the strut. The water having risen behind

tbe gate to the discharging point, a waste-pipe took the oveiflow water into the

tilting basin or bucket, when the lever raised the joint from the horizontal position,

and the weight of water pressing against the gate, caused it immediately to fly

open, and the scour took place. The legs of the strut, by the two extremities

heing brought closer together, formed the two legs of the letter A- When the

rush of water had subsided, the legs of the stmt, from their position, had a tendency

to thrust the gate from them; and the more nearly the legs of the strut assumed
a horizontal position, the greater was the thrust, and the gate was eventually

forced home.

November 25.

Mr. Brunei took the chair, and announced to the meeting the decease, on the

2lst instant, of Mr. James Meadows Rendel, past Pre-ident of the Institution,

and proposed, as a mark of respect for the memory of the late distinguished mem-
ber, to adjourn the meeting. This proposition whs unanimously agreed to, several

rnembers availing themselves of the opportunity of expressing their respect and
esteem for their late friend, and their sympathy with his family for the heavy loss

they had sustained.

The late Mr. J. M. Rendel was a native of the West of England, where he was
practically instructed in the executive part of tbe profession, and was early selected

by that acute observer of talent, Mr. Telford, for laying out and constructing con-

siderable lengths of turnpike roads in Devonshire and Cornwall ; and the difficulties

ho there encountered and overcame tended much to give him that self-reliance, so

Useful to him in his subsequent career.

After being engaged in several large works in his native district, he undertook

the construction of the cast-iron bridge over the river Lary, near Plymouth, at the

express desire of the Earl of Morley, who had the discrimination to discover the

latent talents of the young engineer, then only twenty-two years of age; and to

bis exclusive direction, with the approval of Mr. Telford, was intrusted the execu-
tion of that important work. It was enmmenced in the year 1824, and was com-
pleted in 1827, as described in the first volume of the Transactions of the Institu-

tion. This was soon followed by the construction of the floating steam-bridge for

crossing the estuary of the Dart, near Dartmouth, 6omewhat on the same princip'e

as those subsequently established by him for crossing the Hamoaze, between Tor-
point and Devonport, as described in the second volume of the Transactions; and
later still, those at Saltash, at Southampton, and at Portsmouth.
He was engaged also in the distribution of the water-mains at Her Majesty's

Dockyard, Plymouth, and on the Waterworks at Edinburgh. In the year 1838
he removed from Plymouth to London, and soon became extensively occupied on
important works, and was engaged in the parliamentary contests of that remark-
able period in the history of engineering. Among the numerous works upon
which he was occupied may be mentioned the Montrose Suspension Bridge ; the
Inverness Bridge; the Leith, and the East and West India and London Docks,
where he designed and executed extensive improvements, amountiug to partial

reconstruction.

The design for the construction of docks at Birkenhead, in Cheshire, of such an
extent as to create a formidable rival to Liverpool, brought Mr. Rendel very pro-
minently before the world, and the protracted contests on this subject will not only
be long remembered in the history of parliamentary committees, but the evidence
given by the projector and other engineers, as now collected, forms a valuable
record of the state of engineering practice. The almost incessant labour, and the
mental anxiety inseparable from this undertaking, were more than even his power-
ful constitution could support, and it is feared that they tended to shorten his
valuable life.

The daring project of constructing a dock at Great Grimsby, by projecting the
works far out upon the mud banks of the river Humber, was next successfully
accomplished; and he commenced the two great works which alone suffice to hand
down his name to posterity, beside those of Smeaton, Rennie, and Telford,—the
Harbours of Refuge of Holyhead and Portland. Both these works were conceived
with the largest views, and have been carried on with great rapidity. In both
cases the system was adopted of establishing timber stages over the line of the
jetties, and depositing the masses of stone of all dimensions, by dropping them
vertically from railway waggons into their positions, thus bringing up the mass
simultaneously to above the level of the sea. In this manner, as much as 24,000
tons of stone have been deposited in one week; and to supply this vast demand,
monster blasts of five or six tons of gunpowder were frequently employed. These
two great works are progressing very satisfactorily ; and it is worthy of remark,
that although the severe storms which have repeatedly occurred on the exposed
coasts where they are situated, have done some injury to portions of the stages,
and of the temporary works, not a stone would appear to have been carried away
from the jetties ; and the success of the system may be said to be complete, in
spite of the sinister predictions which prevailed before the system was tried.

Among the other works upon which Mr. Rendel was engaged, should also be
mentioned the constructions on the river Lea, and the improvements of the Nene
river— the latter a work of considerable difficulty, and not yet completed. He was
also employed by the Exchequer Loan Commissioners to report upon the drainage
and other public works in Ireland. He was less engaged in railways than in

hydraulic works, but in England he executed the Birkenhead, Lancashire, and
Cheshire Junction line ; and in India he had the direction of the East Indian and
the Madras Railways, the former projected by Mr. Macdonald Stephenson, as the
first of the vast system now being formed, and which will work such a revolution

in the destiny of the Indian empire. The Ceylon and the Pernarabuco lines were
also under his charge.

The limits of this short sketch preclude the possibility of enumerating more of
the works upon which Mr. Rendel was engaged, and it would appear extraordinary
how he could find time for such varied occupation, as, in addition to these active

duties, he was very frequently called upon by the Government to report on large

works, the most implicit confidence being reposed in his truthfulness, the correct-

ness of his views, and the fearless expression of his opinions. He was a man of

great energy, clear perception, and correct judgment. His practical knowledge
was well directed, and he knew how to make good use of the scientific acquire-

ments and skill of all whose services he engaged. His evidence before committees
of the House was clear and convincing, seldom failing in carrying his point, and
his reports on engineering works are so well conceived and drawn up, that it may
be hoped they will be given to the world for the benefit of the profession. With
these qualities, which were fully appreciated, it need scarcely be mentioned that

he rose rapidly to a very high position in his profession. He became a Fellow of

the Royal Society, and was elected upon the Council. He was a very early mem-
ber of the Institution of Civil Engineers, having joined it in 1824. He had been

for the last sixteen years upon the Council, aud held the post of Prcsideut during

the years 1852 and 1853.

SOCIETY OF ARTS.

Novemeeii 19, 1856.

Colonel W. H. Sykes, as chairman of the Council, delivered the address on the

opening of the 103d Session. He commenced by alluding to the redecorating and

lighting of the Great Room of the Society, and contrasted the Society's position

now, and ten years since, when it became necessary to borrow £1000, while at

the present time, in the pl-.tce of borrowing, the Society had carried out its altera-

tions, and paid off one-half uf the debt at the same time. The increased accommo-
dation to the members by the opening a reading-room for their use was pointed

out. The necessity for a new house and premises when the Society's lease expires,

ten years hence, was adverted to. In speaking of the medals awarded at the close

of the last session, Colonel Sykes took occasion to remark on the importance of

the subject for which the gold medal had been given, viz., to Mr. Charles Wye
Williams for his essay on the " Smoke Nuisance." After touching on the Rating

of Institutions, the Patent Laws, the Society's new Premium List, International

Commercial Law, and Tribunals of Commerce, Colonel Sykes referred to the

annually increasing excess of the amount of imports over the exports connected

with the trade between this country and India and China, thereby causing an

enormous drain of silver to pay for the excess. He pointed out the importance i.f

our manufacturers adapting their manufactures to the habits and tastes of the 150

millions of India, who might thus be induced to take our goods, instead of requiring

payment in specie. He called attention to the Trade Museum, now formed at the

India House, where manufacturers would have a ready means of seeing what the

people of India required. Colonel Sykes closed his address by adverting to the

necessity of increased education as a means by which not only the social condition

of the masses would be improved, bnt progress in arts, manuiactures. and commerce
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secured, and he called attention to the effort now making by the Society of Arts

to accomplish that object, by establishing examinations for students of classes in

Mechanic's Institutions.

November 26.

" On Indian Fibres," by Dr. J. H. Royle. This paper was a sequel to that

entitled " Observations on Cordage, Textile, and Paper-making Materials," by the

same author.

The author stated that he was induced, from the great importance of the subject

in a mercantile point of view, to bring it again before the notice of the public. He
pointed out the enormous variety of fibre-producing plants to be met with in vast

quantities in different parts of India, and in tropical countries generally, some of

which were fully equal in every respect to flax and hemp. He pointed out the

different fibres applicable under their various heads. 1, Bast and barks ; 2. Plat-

ting and mat-making materials; 3. Cordage fibres; 4. Textile fibres; 5. Paper

materials. Under a sixth head he called attention to the adaptation of machinery

for preparing fibres in India, and the methods to be adopted for obtaining fibres in

htrge quantities from India. The paper was illustrated with numerous specimens

of fibres, fabrics, cordage, and paper made from the materials mentioned, and a

machine was exhibited by Mr. Routledge, aud worked in the room, for preparing

these fibres for the market.

December 3.

" On some New Methods of dealing with Linseed and other Oils, for Improving

their Drying Properties, in their application to Paints and Varnishes," by Mr,

Christopher Binks.

The author began by criticising, in some detail, the ordinary methods adopted to

give drying properties to linseed oil, particularly that of " boiling" with a mixture

of litharge, and other preparations of lead, sulphate of zinc, &c. This process,

besides being uncertain in its results, and almost inapplicable to the oil produced

from the East India seed—of which the quantity introduced into the market is

continually increasing— is dangerous, from the inflammable nature of the material,

and produces offensive and noxious effluvia. In many cases the oil-boilers merely

colour it, and adulterate it with resin oil, or in some other manner, thus giving to

it little or no drying property. The researches of Chevreul, though they throw

much light upon the pure chemistry of oils and fatty matters, did not enter into

the changes that take place under various kinds of extraneous action ; and in order

to investigate the influence of different substances upon the drying properties of oil,

a special series of experiments was undertaken. An analysis of the various dryers

at present in use seemed to show that the oxide of lead (litharge) was the principal

and active ingredient, though in what manner it acted did not seem to be under-

stood. Numerous metallic oxides and other chemical substances were applied to

the oil, both singly and variously compounded, and their drying powers noted.

The mechanical influence of various pigments, producing a molecular disturbance

in the oil, and thus facilitating the drying, was also examined. Mr. Binks ulti-

mately discovered that the hydrated protoxide of manganese was most eligible fur

the purpose required, and described a process which, by mixing with the oil this

deoxidizing agent in the proportion of from 3 to 5 parts in every 1000, and raising

the temperature by means of steam, as well as passing into it a large proportion of

atmospheric air, the desired result is produced. As the process proceeds, the oil

becomes nearly bleached ; and by subjecting it to a further action of air, any degree

of viscidity that may be required can be imparted to it. This process Mr, Binks

states to be remarkably economical, and it is successfully practised by Messrs. J.

& W. Wilson of Liverpool

December 10.

"On the utilization of the Sewage of towns, by the deodorising process established

at Leicester ; and the economical application of it to the Metropolis," by Mr. W.
F. Cooke. Cream of lime is the deodorising agent in use at Leicester.

December 17.

"On the Ivory and Teeth of Commerce," by Professor Owen.

January 14, 1857.

" On Honduras, its History, Trade, and Natural Resources," by Mr. Chief-Justice

Temple,

ROYAL SCOTTISH SOCIETY OF ARTS.

November 24, 1856.

This was the annual general meeting, Professor George Wilson, the President,

in the chair. In his opening address, the President congratulated the Society on

the number and excellence of the communications made to it during the past year.

Of the names which appeared in their prize list, those of Mr. Edward Sang and
Professor Smyth called for special reference. So far as Mr. Sang was concerned,

the Prize Committee and Council had cordially concurred with him in the resolu-

tion, that he should take the opportunity of that peculiarly public meeting of the

Society to reiterate their conviction, that that gentleman was the first to point out,

m a communication addressed to that Society, bow the revolution of a properly-

poised body could be made to render visible the rotation of the earth on her axis.

No. 107^Vol. IX.

They trusted that this statement would procure for Mr. Sang that recognition of

his originality and priority which they felt to be his due, aud so increase the re-

nown which the Society derived from the achievements of its distinguished mem-
bers. It was due to Professor Smyth to state, that the Prize Committee had

delayed acting on the strongly-expressed approval of his inventions, embodied in

the report of the Speoial Committee, solely in consequence of that gentleman's

absence from the country, on his important expedition to Teneriffe, having made it

necessary to await his return to Edinburgh.

From this subject, Prof. Wilson diverged to that of the Government endowment
of scientific societies—a system which he condemned as not being conducive to

scientific interests, or the well-being of society in general, illustrating his argument

by the position of the Society of Arts, which looks only to its members for support.

He then touched upon the question of the great adulteration of food practised at

the present day, concluding with his opinion, that this sad evil might be greatly

remedied by the extension of the two leading principles of " sale by sample," and
" manufacture by published receipt." Going to the subject of patents for inven-

tions, the President thought such monopolies were of greater importance to

mechanical than to chemical inventions, as a machine could not be kept secret,

whilst a chemical process might. From the spinning-jenny, downwards to the

most recent machines, all endeavours to conceal mechanical improvements have

failed ; and from the want of a patent, the most ingenious men have been hope-

lessly ruined. Such was the fate of Hargreaves, the deviser of the jenny ; and on

a recent industrial tour, when asking who was the inventor of a beautiful piece of

textile machinery he was admiring, he was told quietly that he was breaking stones

on the road in a neighbouring district. Somebody asked to see his model, and by-

and-by the machine was for sale all over the country. This poor inventor, when

tired of breaking stones, may break his heart; but it is not likely that he will

produce any more models, to show them to richer men. It is the interest, as

much as the duty of the public, to encourage poor men to make known their in-

ventions, by rendering patents as cheap and procurable as possible.

For an exactly opposite reason, no difficulties should be put in the way of

chemical patents. It is much more easy to keep a chemical process secret than a

mechanical device, and it is often the interest of even the wealthiest man to main-

tain secrecy, as it is also more easy for him to maintain it than the poor one.

1. In the first place, there are many chemical products which betray an analysis

in their nature, and the mode in which they have been produced. Not many years

age, some rogues thought they had done a very clever, and, withal, profitable

thing, in stealing the recipes of one of the large English glass-works. But a

skilful chemist subjected the company's glase to analysis, and restored to them

their recipes.

2. Although it requires a rare genius to discover or devise an entirely novel

chemical process, it needs no extraordinary amount of talent to vary that, so as to

evade a patent, or procure a new one.

3. It is more easy to disguise a chemical than a mechanical product. In proof

of this last statement, he referred to quack medicines, many of which have baffled

the ingenuity of several generations to reproduce. In illustration of the general

thesis, he referred to the practice of dyers and calico-printers, who successfully

keep many of their processes secret, and do not regard the protection of a patent

as worth paying for. Potters do the same. The history of pottery is, in many
respects, a shameful record. Here we have a gentleman feigning insanity, and

working as a menial till he has learned the potter's secret. Advantage is taken

of Josiah Wedgwood's serious illness to steal his papers. A workman ran away

from one German dukedom to another, with the recipes of a porcelain work in his

possession. He hopes to make his own iniquitous terms, but they fill him drunk,

and pick his pockets of the stolen recipes. A German prince deliberately imprisons

a chemist, till he successfully makes stoneware for him ; and Frederick the Great

makes no scruple of carrying off whole families of Saxon potters, and compelling

them to settle in Prussia. These are not exceptional cases. The history of pot-

tery abounds in them.

In discussing this question, Prof. Wilson does scant justice to the standing of

his own profession— chemistry. This is not the day for keeping anything secret

which is worth knowing. We should like to know how many chemical secrets of

value he could bring forward to illustrate his case. There is no secret-keeper like

a patent, no matter what the invention is.

Prizes for the Session 1855-56 have been awarded to the following gentlemen:

—

Mr. James Laiug, draughtsman, Dundee, for his description and drawings of a

new Air-pump, produciug an almost perfect vacuum—the Society's silver medal,

value ten sovereigns.

Mr. John Young, Gasworks, Dalkeith, for his " Isolating Gaswork Condenser"

—the Society's silver medal, value ten sovereigns.

Robert Aytoun, Esq., W.S., Edinburgh, for his " Cheap and Delicate Assay
Balance"— the Society's silver medal, value five sovereigns.

Mr. George H. Slight, engineer, 34 Leith Walk, Edinburgh, for his " Appara-

tus for Boring the Cheeks of Cranes, &c."— the Society's silver medal, value five

sovereigns.

Robert Ferguson, Ph.D., Edinburgh, for his " Improved Bunsen's Lamp, dis-

pensing with the use of wire gauze, and found to be of great benefit in the Labo-

ratory"—the Society's silver medal.

Mr. Alexander Bryson, F.S.A., Scot., F.R.P.S., Edinburgh, for his " Improved

Method of Sliceing Fossils for Microscopic Investigation "—-the Suciety's silver

medal.

James Stark, M.D., F.R.S.E., Edinburgh, for his communication and laborious

experiments " On Writing Inks"—the Society's silver medal.

A communication by Mr. David Landall, respecting the dual-acting steam-

engines, is still under the consideration of the Special Committee.
2Y
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MONTHLY NOTES.

Carrett's Steam Water Lift.—Such of our readers as can carry back their

associations with the Practical Mechanic's Journal to the beginning of 1851, will

recollect that we then showed, id an illustrative plate, how far Mr. Carrett of Leeds

had improved upon the original form of "Donkey Pump." The "Steam Pump"
which we then quoted, has

and appreciated, as a useful

chanism; an 1 the current

furnish another example of

machinery by the same

Lift," a new combination

made by Messrs. Carrett,

Foundry, Leeds. The
rangement, besides that of

raising and forcing water

tanks, as well as the distant

stations, public buildings,

since become widely known
contribution to industrial me-

of time has now enabled us to

an advance in this class of

inventor ; this is the " Water
of steam engine and pump,

Marshall, & Co., of the Sun
principal business of this ar-

feeding steam boilers, is that of

from wells or reservoirs into

forcing of water for railway

and drainage and irrigation

purposes. The motive-power portion of the apparatus consists of a complete steam

engine having slides and connecting rods, and a small pump for feeding its own
boiler, the piston rod being connected to the pump ram by a suitably slotted frame,

through which the crank shaft passes but does not touch. Thus the power of the

steam piston is communicated direct to the ram, whilst the continuity of the motion

is maintained by the flywheel through the medium of the connecting rods; by

this means the engine being complete in itself, the base frame answering all the

purposes of 3 foundation, it can be disconnected from the pump ram at any time,

and used as an independent source of motive power. Our engraving represents this

water lift in perspective, complete, and showing every external detail in the fullest

manner; for the internal details and action of the pump, we have to refer to our former

article on the subject. The superiority of the contrivance mainly consists in its

ability to fetch or force water to any required distance in a continuous stream, and
from any depth not exceeding 29 feet; of course beyond that depth another " Deep
Water Lift " is necessary. It is a friend in need to the contractor, builder, and
civil engineer, as it is so extremely portable, whilst it is able and willing to make
itself generally useful. The lifts are made of all sizes, to raise from 3,500 to

100,000 gallons of water, from 50 to 100 feet, in ten hours.

The Submarine Telegraph of the Atlantic.—The route of the cable

will be between the parallels of 48 deg. and 52 deg. of north latitude, along a re-

markable steppe, which has been discovered by soundings at the bottom of the sea,

between Cape Race in Newfoundland and Cape Clear in Ireland, and which is already

known as the telegraphic plateau. The great-circle distance between these two
opposing shores is 1,640 miles, and the greatest depth of the sea along this route

is, according to the recent soundings made by Lieutenant Berryman in the United

States' steamer Arctic, not more than 2,070 fathoms—about 12,420 feet. This

depth is reached at a point nearly equidistant from either shore. The bottom of

the ocean, along which the electric wire is to be stretched, is generally a fine cal-

careous earth, free from all abrading materials, and resting for ever in perfect

repose, beyond the reach of these winds and angry currents that vex the waters

2,000 fathoms above. Now and then an iceberg, drifting along the surface of the

sea, drops its melting masses down into these sunless depths, and brave old ships,

vanquished by the storm, sink and settle slowly into this fleecy bed, which gradually

rounds over their forms, as the snow rounds over the perishing traveller. The
electric cable, once buried in this silent sepulchre, will remain free from every dis-

turbing influence, and the whole difficulty in stretching it across the Atlantic

Ocean will consist in getting it down to these far depths, not in retaining it safely

there. It is impossible to comprehend the far-reaching results of this wonderful
adventure. It is the marriage of the two hemispheres of the globe, but whether
the marriage is to be for the better or for the worse, who shall say? The gulf of
waters by which nature has separated hostile continents is bridged by the electric

chain of thought; and people of diverse languages and uncongenial habits are made
immediate neighbours. But too much familiarity with our antipodes may beget
a dangerous contempt, and it is possible that we shall be led to entertain less

friendly feelings for our far-fetched neighbours than we have now, while the ocean
separates us from them. Still it will always be a pleasant thought that we are

able to annihilate distance, and make Time, who flies so fast, a dull laggard.

That imaginary period which, in our jokes, we have styled "less than no time"
will become an actual fact. The looker-on in Venice may send a message over
the Atlantic wire which will be read in New Orleans four hours before it leaves
London on its way westward. The daily Times will tell its readers at their break-
fast tables what is happening this very morning at Paris, Berlin, or St. Petersburg.

We shall wait no longer with anxious expectation the arrival of the European
mails. The steamer will bring no news, and the occupation of our foreign cor-
respondents will be gone. The Adriatic and the Persia may then compete for the
longest passage across the Atlantic; and voyagers will loaf leisurely over the
sea, having no concern but their own personal comfort. But from this pleasing

picture we must turn to another—its opposite; for there is one important element
in the organization of this Atlantic telegraph which is worth noting, as it tends to

destroy much of its prospective value to the United States. The company, though
it was originated by our own citizens, will be exclusively nnder English contiol.

262 shares, representing £262,000 of its capital, are owned in England while
only 88 shares, representing £88,000, are owned in the United States. The
landings of the cable will be in English territory. The eastern end will land at
Valentia, a harbour in the south-western extremity of Ireland, about 40 miles
directly west of Cork, and the western end will land at St. John's, in Newfound-
land. This fact may be of little consequence in the " piping times of peace," but
in times of war it becomes a matter of great moment. In the hands of Great
Britain, the electric cable would then be a powerful antagonist, with which it

would be impossible for us to cope. It is, doubtless, on account of this advantage
that the English Government has been induced to grant to the company an annuity
of £14,000, and to place at its disposal such naval service as may be needed in
sounding and laying down the cable. And it is for this very reason that our own
Government should hesitate about granting to the company a similar charity, which
will be asked for by-and-by. The Atlantic telegraph, when completed, will be the
wonder of the age. But it can never be extensively available to the United States

unless the western end of the cable shall be landed on our own shores. New
York Times,

Our Indian Iron Fields.—The government of Bengal has just published a
report on a new iron field, examined by Mr. Smith, a viewer sent out by the Court
of Directors. It is at Barrool, a place about 10 miles beyond Raneegunge, the
last station on the existing railway. It is close to the coal mines, and the means
of carriage both by rail and water are close at hand. The quantity of ore Mr.
Smith estimates at about 6,400,000 tons to the square mile, but the limits of the field

remain to be ascertained. " The first pit," says Mr. Smith, " was sunk to a depth
of 32 feet, intersecting to that depth four seams of iron ore, of the aggregate thick-

ness of 18 inches, which, with the seams before known, makes a total of 38 inches

of clay iron ore of a very superior quality. In addition to these, a vein of carboni-

ferous iron ore, known at home as ' black band,' was passed through, 3 feet 6
inches thick. It is not nearly so rich in iron as the Scotch black band, and is

estimated to yield no more than from 20 to 23 per cent, in its raw state ; but when
calcined—a process which this ore, as well as all the clay ores found here, must go
through before introduction to the blast furnace— it will yield over 40 per cent, of

iron." A further trial was made under the superintendence of Mr. Biddle, and
the pit B has been continued to a depth of 51 feet 11 inches, another seam of ore,

2 feet 4 inches, and by analysis containing 42 per cent, of iron, being discovered;

so that, in a shallow section of 52 feet, we have 38 inches, in separate beds, of

excellent clay iron ore, and 52 inches of carboniferous or black band iron ore."

Factitious Diamonds.—Messrs. Wohler & Deville, the two eminent French
chemists, have succeeded in crystallizing the well-known substance boron, which has
hitherto been known only as a greenish-brown powder, or in combination with an
acid, and they have submitted specimens of the crystals to the Academy of Sciences.

These crystals possess a brilliancy and refractive power which nothing equals but
the diamond, and they rival even that in hardness, being capable of scratching corun-
dum, which, next to diamond, is the hardest substance known. The specimens yet

obtained are very small, and have a shade of red or yellow, but the colour is believed

to be accidental, and they hope that further experiments will enable them to procure

it colourless. Boron agrees with silicon in many of its properties, and is considered

as intermediate between it and carbon. It is supposed that this discovery may soon

put us in possession of a factitious diamond, which the most experienced eye will be

unable to distinguish from the genuine.
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The Late Dk. Ure.— Ure's Dictionary has emphatically been a household

book for the engineer and scientific man of our times, and when we find that its

venerable author has been gathered to his fathers, the opportunity may be taken

to say something upon the career of a man who has played so important a part in

the pursuit of applied science. Dr. Andrew Ure was born in Glasgow on the ISth of

Mar, 1778. He studied at the University of Glasgow, and subsequently at that of

Edinburgh. In the year 1806 he was appointed, on the resignation of Dr. Birkbeck,

Andersonian professor of chemistry and natural philosophy. He was at this time

engaged in the establishment of the Glasgow observatory, where he resided for some

time. He was eloquent as a lecturer, and most successful in his class experiments.

In the year 1818 he brought forward his "New experimental Researches on some

of the leading doctrines of Caloric, particularly on the relation between the elasticity,

temperature, and latent heat of different vapours, and on thermometric admeasure-

ment and capacity," which was read before the Royal Society, and published in

their Transactions for that year. Mr. Ivory, Mr. Daniell, and other philosophers

have adopted the conclusions offered in this paper as the bases of their meteorological

theories. In 1821 appeared the first edition of his well-known Dictionary of

Chemistry, which procured him the friendship of Sir H. Davy, Dr. Wollaston, and

Dr. E. D. Clarke. In 1S22 appeared his paper "On the Ultimate Analysis of

Vegetable Substances" in the Philosophical Transactions. In the year 1829 his

System of Geology was published. In 1835 his Philosophy of Manufactures

followed, and in the following year his work on the Cotton Manufactures of Great

Britain, in two volumes. It was the remark of an eminent machine-maker and

engineer, that from the minute accuracy of the descriptions and engravings in this

work, the actual machines might be manufactured without difficulty. His nest great

work was the Dictionary of Arts, Manufactures, and Mines,—a work of immense

labour and research, the last edition of which appeared in the year 1852. This

work has been translated into the leading continental languages. Distinguished as

a sound chemical philosopher, he was no less remarkable for accuracy in chemical

analysis. It has been asserted, indeed, by competent^uthority, that none of his

results have ever been upset. He became a fellow of the Royal Society in 1822,

and was one of the original Fellows of the Geological Society. Whatever may be

said against him, and it cannot be denied that he has had some severe handling in

his time, there have been few men who have left behind them a higher character

for laborious research in the regions of practical science, than Dr. Andrew Ure.

The Railway Iron Trade of America.—The following statistical state-

ment of the manufacture and importation of railway iron in America, is a fitting

seqnel to our notes upon the vast extent and rapid progress of the American rail-

ways :*

—

Average number of miles of railway in use for five years ending
December 31, 1854, 13,600

Iron required in laying 13,600 miles, at 90 tons per mile, 1,224,000

tons, which, at 8 per cent, average annual wear, gives iron re-

quired for renewal of line, 489,600
Iron required for last five years for renewal of line, 97,920

Ditto for last five years for new line, 1,963 miles, at 97 tons per
mile, .- 1,154,029

Total consumption of railway iron for five years, 1,643,629

Rails imported for five years ending June 30, 1855, 1,143,629

Estimated production of rails made in the United States last year, 500,000
Average quantity imported per annum for the past five years, 228,726
Average domestic production last five years, 100,000

Total average annual consumption, 328,729

About 30 per cent, of the consumption of rails is required for renewals, and 10
for new lines. Thus far the iron imported has represented the number of miles of

new line made, at the rate of one mile for every 97 tons, and the American mills

have supplied iron for the renewal of lines. From this time forward, however, it

is computed that American mills will furnish rails not only for the repair account,

but also for a considerable portion of new line.

Importation of rails for year ending June 30, 1855 127,517

Production of American mills for year ending Dec. 31, 1855, 135,300

Decrease of importation for average of five years 101,210
Increase of domestic prodace, average in five years 35,300

Net decrease of annual average in 1855, 669,100

The Electric Telegraph in Australia and the United States.—
Electrical communication is rapidly spreading over the length and breadth of our Aus-
tralian possessions. A line connecting Melbourne, Sandridge, Williamstown, Geelong,

and Queenscliffe(Port Philip Heads), was placed in working order in Dec, 1854 ; total

distance, 73 miles. The following lines are also in course of construction :—To
connect Geelong and Ballarat, distance about 58 miles; Melbourne, Kyneton,

Castlemaine, and Sandhurst (Bendigo), about 125 miles. These lines are under

contract, and the work is in progress, to be completed in working order before the

loth of November, 1856. Besides all this, the following lines are decided upon, and

are under survey :—To connect Sandhurst, Benalla, May-day Hills, Beechworth,

and Albury—distance (from Sandhurst) about 250 miles; to connect Ballarat,

Raglan (Fiery Creek), Warraambool, Belfast, Portland, and a point at or near the

western boundary of the colony—distance (from Ballarat) about 230 miles. The
lines will be completed during the year 1857- The north-eastern, or Sandhurst

and Beechworth routes, are at present being marked out by the surveyors. A
single wire is used throughout, and the apparatus employed is that known as

Morse's recording telegraph. The following lines are proposed and in contem-

plation :—A line to connect via Queenscliffe (Port Philip Heads), Cape Otway,
King's Island, and Cape Grim (Tasmania), as follows :—By submarine cable from

Cape Otway to King's Island; thence by the same means to Barren Island and
Cape Grim. The greatest stretch of submarine will be only 60 miles in length,

the intervening distances over the islands being by the usual air line. From Cape

• See page 2S0, vol- viii., Practical Mechanics Journal.

Grim an extension will be made along the northern shore of Tasmania, embracing

Port Frederick, Port Sorel, and George Town, and connecting at the latter plac°

with the main line now under contract between George Town, Launceston, and
Hobart Town,—the Government of Tasmania to bear one-half of the expense of

that portion of the work lying between Cape Otway and Cape Grim. Negotiations

of a most favourable character are pending upon the subject of this line between

the two Governments, and the probability is that the work will be undertaken

during the ensuing year.

Distance. Miles.
Queenscliffe to Cape Otway, about, 150
Cape Otway to Cape Grim, 150
Cape Grim to George Town, 150

Total 460
Estimated cost, £33,000.

Whilst at the end of 1852, the total length of electric wire in the United States

amounted to 24,385 miles, in March, 1854, accordiug to a report presented by Mr.
Shaffner to the Telegraphic Convention, the total length of electric telegraphic was
no less than 41,392 miles; and from that increase, of more than a thousand miles

a month, we may fairly infer it now greatly exceeds that enormous estimate—the
expenditure upon which has been 6,671,800 dullars, or about £1,400,000.

Economic Library at the Society of Arts.—It is desired to form, in the

library of the Society of Arts, a special collection of English and foreign publica-

tions, relating to the condition of the working classes, and the means for improving

it. This collection will particularly include the programme, and annual reports of

the various provident and benevolent institutions in the metropolis and the provinces,

and other minor publications, which are frequently required for reference by persons

practically engaged in promoting the improvement of the physical and social con-

dition of the people ; but which, from their inconspicuous appearance, are not

generally classed among the available contents of a public library. As the plan can

only be carried out to full advantage by extensive co-operation, persons who can

supply or obtain through their friends publications or documents of the nature

pointed out in the following summary, are invited to forward them to the secretary.

1. Programmes, regulations, annual reports, &c, showing the organization of, and
results obtained by the various institutions established for the benefit of the indus-

trious classes, such as model dwellings, dormitories, sailors' and servants' homes,

baths and washing houses, soup kitchens, working men's coffee rooms, fourneaux
economiques, dispensaries, hospitals, asylums, eleemosynary institutions, reforma-

tories, schools for the blind, deaf and dumb, creches, or public nurseries and infant

schools, evening classes, mechanics' institutions of every kind, village libraries, cloth-

ing and provision societies, friendly societies and benefit clubs, savings banks, pawn
houses (monts deplete), trades associations, land and building societies, allotment

societies, societies for the protection and guidance of emigrants, societies for the pat-

ronage of apprentices. 2. Publications and documents relating to the domestic

economy of the working classes, including building designs and materials, fittings,

furniture and household utensils, clothing, food, its production, commercial supply,

preparation, adulteration, &c. ; fuel, and other domestic requisites. 3. Publications

and documents relating to various departments of sanitory economy, such as drainage,

sewerage, water supply, ventilation, removal of nuisances, prevention of casualties

by inundations, shipwreck, fire, &c; proctection against the effects of hot, cold, dry,

damp, or changeable climates
;
prevention or relief of the accidents, injuries, and

diseases which attach to many handicraft occupations; organization of medical

assistance. 4. Essays and other publications relating to the social condition of the

industrious classes; the relations of employers and the employed; the organization

of labour, &c. 5. Acts of parliament, official reports, statistical returns, &c, bearing

on the before-mentioned subjects. 6. Manuals and hand-books for special classes

or trades. 7. Publications describing or illustrating the condition of the working

classes in the colonies or in foreign countries. 8. Periodicals intended for the use

of the working population or their friends. The Eight Hon. W. Cowper, M.P.,

president of the Board of Health, and Mr. T. Twining, junr., one of the vice-

presidents of the Society of Arts, were requested to undertake the correspondence

with the central commitee on behalf of England, and they will gladly avail them-
selves of the assistance of persons taking a special interest in any department of social

economy or practical benevolence. A list of French publications, which may prove

valuable to the friends of the working classes in this country, has been published in

the Annales de la Charite, and may be referred to in the society's collection.

Hayden's Self-Adjdsting and Secure Shutter Fastenings.—Instead

of using loose and complex fastenings for the shutters of shops and houses of the

larger class, Mr. D. W. Hayden, the inventor of these improvements, provides

for the obtainment of complete security by means of details which are always retained

in their place, and can never be mislaid or lost ; whilst the acts of fastening and
unfastening are simple, and almost automatic The external holding bar of the

shutter is jointed or otherwise fitted by one end to the wall or other stationary

part of the building, and to secure the other or free end of this bar to retain the

shutter, there is fitted up inside the wall or window frame, at the part corresponding

to the holding position of the bar, a grooved piece of metal, having a sliding catch

or detent piece set within it to hold the actual fastening pin. The grooved holding

piece is screwed or otherwise immoveably attached to the inner face of the shop

wall or window frame, and it has upon it a short embracing dovetailed or square

surfaced piece. This embracing piece serves to retain the vertically sliding detent

piece, which has its edges formed to suit those of the recess containing it. The
detent is passed in from below, and it is stopped from rising too far by a flange

upon the stationary piece which carries it. The lower end of the detent is notched,

to fit the annulaily grooved end of the holding pin, which is passed through the

wall or window frame from the outside, and through a hole in the stationary piece
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for that purpose. A short blade or other spring is also attached to the bottom of

the stationary piece, to press, by its upper free end, against the inner protruded

end of the holding pin. When the bar is to be adjusted for fastening up the shutter,

the pin being passed into its hole from without, its inner end presses against the

spring, and relieves the detent, which then falls, and its notched end drops upon

the annular groove in the pin, and retains the parts with perfect security. When

the shutter is to be unfastened, all that the inmate of the shop has to do, is to

lift up the detent and release the pin, which is then pressed slightly outwards by

the spring, the upper end of which latter falls into the recessed end of the detent,

and prevents it from falling. The holding pin may either be loosely fitted to the

end of the fastening bar, so as to be always with it, or it may be quite independent

of the bar, being replaced in the retaining hole, after each time that the bar is

removed and the shutters opened. For the convenience of shop inmates, a cord and

pulley arrangement may be attached for enabling the operator to shift the detents

without being obliged to go into the window for that purpose.

Wrecks on the British Coasts.—The wreck register of 1855, states that

the total number of wrecks and casualties reported to have occurred to vessels on

the coasts of the United Kingdom in 1855 is 1,141, representing a burden of

176,544 tons; 963 being British, 11 colonial, and 116 foreign, of which number

were

—

Totally lost by wreck, 272

Stranded and recovered, 246

Stranded, but whether total or partial loss not reported, 167

Totally lost in collision, 55

Seriously damaged in collision, 178

Slightly damaged in collision, 14

Leaky and foundered 49

Leaky and put back to discharge and repair, 47

Destroyed by fire 14

Found "derelict," 19

Dismasted and otherwise damaged, 49

Abandoned, 20

Capsized and mink 9
Seriously damaged by spontaneous combustion of cargo, 2

1,141

Of these—

576 occurred on the East Coast 1

261 „ „ West Coast S- of Great Britain.

117 ,, „ South Coast \

127 „ „ Irish Coast.

10 „ off the Scilly Islands.

6 „ „ Channel Islands.

34 B n Northern Islands,—viz., Orkneys, Shetland, and Hebrides.

13 „ „ Isle of Man.
7 „ „ Lundy Island.

1,141

The number of casualties in each month was

—

January 102

February, 123

March, 93
April, 43

May, 58 I September,.
,)une, 33

|
October,

July, 41 I November,.
August, 54

|
December,..

64
134
176
230

Of the whole number of vessels wrecked or damaged

—

541 were under 100 tons.

496 „ 100 and not exceeding 300 tons.

67 ., 300 „ 600 tons.

27 „ 600 „ 900 tons.

4 „ 900 „ 1,200 tons.

6 „ 1,200 and upwards.
34 of the number were steam vessels.

Number of wrecks in 1852, 1,015; in 1853, 832; in 1854, 987; in 1855,

1,141. Wrecks reported in 1855 show an increase of 124 per cent, as compared

with 1852; of 37'1 per cent, as compared with 1853; and of 15'6 per cent, as

compared with 1854. In 1855 the total number of lives lost was 469. In 1854

the total number of lives lost was 1,549; in 1853, 689; in 1852, 920. The
number of collisions reported is greatly on the increase, being 247 against 94
registered in 1854, 73 in 1853, and 57 in 1852. This increase is, perhaps, attri-

butable, in part at any rate, to the same cause as that of the number of wrecks

above mentioned. These frequent collisions unquestionably arise, in a great mea-

sure, from the hampering of vessels' upper decks with cabins and other constructions,

which shut out from the view of the helmsman the object ahead of his ship. Col-

lisions at sea, with all their fearful consequences, are, the return states, steadily on

the increase; and it is full time that serious attention should be directed to the

subject. The want of a well understood signal of distress in the cases of collisions

is also a sad desideratum. These statistics tell a sad tale of shipping disasters.

Let us hope that our representation of them here, will have some effect in the

development of plans which will result in the practical mitigation of these dreadful

losses in future. Let it never be said that the inventor and designer in nautical

matters is at a loss for employment, until the time shall come when tables like

these will have been forgotten.

Ninth Annual Exhibition of Inventions at the Society of Arts.—
The Council have fixed Monday, the 23d of March next, for the opening of the

Ninth Annual Exhibition of Recent Inventions. Persons intending to contribute

to the Exhibition should communicate with the Secretary forthwith, stating—1.

The title of the invention. 2. Whether the article will be a specimen, model, or

drawing. Articles for exhibition must be forwarded to the house of the Society,

carriage paid. The days for receiving articles are, Thursday the 5th ; Friday the

6th, and Saturday the 7th, of March. All articles should be accompanied with a

short description of the invention, for the Catalogue, with a wood-block (when
possible), and a reference to any publication where a fuller account may be found.

Royal Institution Museum at Liverpool.—A "museum of applied

science" has just been opened as a new branch of the Liverpool Royal Institution,

having been formed in the short space of six months by the honorary director,

Mr. T. C. Archer. This museum is furnished with glass cases to the extent of

1,400 feet square. In the arrangement of the vegetable products, the admirable

museum at Kew has been copied, with some slight improvements, the various

families or orders being more distinctly marked, and two or three other plans

adopted for more clearly displaying the objects. A series of plates of Dr. Hooker's

Himalayan plants, the Flora of New Zealand, &c, presented by Mr. Lovell Reeve,

and framed and glazed by Mr. Grundy, the well-known Liverpool printseller, at

his own expense, add greatly to the pictorial embellishments of the museum. The
munificence of donors to this museum has perhaps no parallel in the history of

similar Institutions, and most costly contributions have been made in the most
unhesitating manner; for example, Messrs. Pilkington, of St. Helens, have given

£100 worth of glass shades, and Mr. R. Livingstone, of Liverpool, presented £40
worth of glass shades and bottles made for this particular purpose. The Sutton
Plate Glass Company furnished a complete set of glass shelves for the cases, which
have been suspended in iron supports, the manufacture and gift of Mr. Bridson of

Liverpool. Various other large-minded neighbours have given equally valuable

aid; and, in addition to the mere fittings, a collection of nearly 4,000 specimens,

some strictly scientific, illustrating animal and vegetable structures, others showing
the applications of animal, vegetable, and mineral substances, has been gathered

together as the offering of the general country. Mr. Archer has adopted a plan of

labelling, which, though not entirely new, is not sufficiently carried out. He uses

different colonrs to indicate the properties of substances; thus, green labels mark
the substances chiefly used as food; pink, those chiefly used in dyeing; drab, those

chiefly used in tanning; yellow, those principally used in medicine and perfumery;

blue, for oil-producing materials; and white, for miscellaneous specimens.

New Chemical Substances for Bleaching.—Mr. Armour of the Kirkton

Bleach Works, Neilston, Scotland, has lately proposed the use of some new chemi-

cal substances for bleaching textile goods, more especially what are known as

"sewed goods," or embroidered muslins. These ingredients are oil of turpentine,

coal or mineral naphtha, rosin oil, benzone, benzele or benzole, sulphide of carbon,

and chloroform; such substances are used for bleaching under this invention, either

singly or mixed, one or more of them together, and with any other ingredient

which may be suitable for dilution or for cheapening the process, such as methylated

spirit. The substances named may be applied in various ways, but the simplest

mode of application is the dipping of the goods to be bleached into either or any of

the ingredients, the goods being afterwards wrung out, or dried by the agency of a

hydro-extractor or centrifugal apparatus; in this condition the goods are ready

either for boiling, posting, or washing. Another and perhaps a preferable mod.
of carrying out this invention, involves the use of two chambers or boxes, one

considerably larger than the other; these two chambers or cylinders are connected

together by a pipe at the bottom, governed by a valve. The goods to be treated

are first placed in the larger chamber, and the bleaching ingredient is then poured

upon thein, and the lid of the chamber is finally put on. After this treatment the

bleaching agent may be drawn off into the smaller cylinder by a pump, or the air

in the smaller cylinder may be exhausted, and the communication between the

two chambers being then opened up, the superfluous matter will flow into the

smaller chamber. It will be obvious to the practical bleacher, that this application

may be made in many ways, always securing a speedy bleaching result.

Railway Bridge of Lattice Iron.—A bridge of a somewhat novel construc-

tion is now being made in this country for the East Indian Railway. It is intended

to cross the river Soane, one of the tributaries of the Ganges, and when completed

will be nearly a mile in length. There will be 29 piers, and the span from pier to

pier will be 150 feet, being about 26 feet more than the span of the high level

bridge at Newcastle-upon-Tyne. Like that structure, it will consist of two road-

ways, the upper one for the railway, and the lower one for foot passengers and

palanquin bearers, the height from the lower to the upper way being 26 feet. The
peculiarity of the construction is, that the two roadways are fastened together and

supported by lattice-work of wrought-iron, combining great strength with a light

and elegant appearance. The bars are of channel iron, and cross each other

diagonally, being firmly riveted together at each crossing. One complete arch has

just been constructed at the Elswick Engine-Works, Newcastle, by way ofexperiment,

and the result is most satisfactory. The entire weight is 120 tons. It was made
with a slight curve, two inches higher than a dead level, and when tested with a

weight of 362 tons it only went down two inches below the level, or four inches

altogether at the centre. The separate lengths or arches will rest at each end on

five rollers of cast-iron, to allow of expansion and contraction, according to the

variations of the temperature. The engineer engaged in the construction of this

bridge is Mr. George Rendel of London. As soon as the bridge is completed, it

will be taken to pieces, in order to be shipped, and will be reconstructed in India,

Design Competition for Laying out Metropolitan Streets and
Sub- Ducts.—At a recent meeting of the Metropolitan Board of Works, it was

resolved that prizes should be offered for public competition for designs showing the

best mode of laying out the surface and sub-soil of the new street in Southwark, as

an example of a first-class street, and also for the street in Westminster, as a second-

class street ; showing the disposition of the private vaults, sewers, gas and water

pipes, telegraph wires, with any parts uf the soil appropriated to other useful pur-

poses. Prizes— 1st class street, 100 guineas; ditto, 50 guineas; ditto, 10 guineas:

2nd class, 50 guineas; ditto, 20 guineas; ditto, 5 guineas; and that the details

of this competition be carried out by the Works committee. Here is an opportunity

for developing practical talent of a higher grade than has yet been employed upou

so important a subject. We presume that the offer of prizes will shortly be for-

mally published.
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Paper Ruling Apparatus.—Mr. Thomas Craig, of Argyle Street, Glasgow,

has recently introduced an important improvement in the machinery used for ruling

lines on paper and other surfaces, with the view of securing a more effective action

in such machinery, the ability to use less expensive inks or colours than hitherto,

and the rapid drying ofthe ink or colourupon the paper or other surface, together with

otherpractical advantages. In ordinary ruling machines the ink or colour is applied to

the paper in a cold state, and requires to be prepared in a peculiar expensive manner
to make it mark the paper. According to the present invention, however, arrangements

are made for heating the ink or colour, which makes it run easily and insures its

marking the paper, whilst at the same time it dries more rapidly than if cold. The
ruling pens or markers are held between metal plates contrived so as to nip the

pens with their front edges, whilst the screws for closing the plates upon the pens

are not in the way of the dripping cloth, which supplies the ink or colour to the

pens or markers. It is usual to supply the dripping cloth with ink or colour, hy

means of a brush, which is dipped by hand into a vessel containing the ink or colour

and is then applied; but the present invention provides for doing this by means of

small tubes, or pipes, fitted with stopcocks, and communicating with an ink or

colour vessel above, the pipes being capable of being shifted to and fro by hand or

otherwise to distribute the ink or colour. Heat is applied to the penholding plates,

and is by them communicated to the ink as it passes over them to the pens, the

heating medium being a set of gas flames, or steam introduced into cavities within

the penholding plates. When the paper leaves the ruling pens it is usually traversed

forward by a number of cords passing round grooved rollers, but it is intended to

employ an endless web or cloth for this purpose. The distance the paper is carried

is such as will allow the ink or colour upon it to dry, before the sheets, 'if the paper

is in sheets,
1

is delivered upon the receiving board ; and it will be obvious, that as

the heated ink dries more rapidly than cold ink or colour, a less extent of traverse,

and consequently a machine of diminished length will answer the purpose according

to the present invention. The receiving board is inclined, and is formed with a

sliding cross bar which is adjusted to suit the size of sheet, by means of a screw

movement. And to insure the proper deposition of the ruled sheets, arrangements

are made for blowing two thin films of air, one on each side of the sheet, as it is

being delivered upon the receiving board; these air blasts being produced by means
of a small revolving fan or other suitable apparatus. The air blasts also have a

final drying effect upon the ruled lines if they should not be quite dry by the time

the sheets reach the place of delivery, and this drying effect may be increased by
heating the air forming the blasts.

Printing-Plates from Nature.—" Nature-printing," of which so much
has latterly been said, appears to have been followed out to great perfection at

Vienna, where Messrs. Auer & Vorning have worked out a curious process of the

kind. Mr. Auer is the director of the famous government printing-office at

Vienna, and he has, of course, had at his command every accessory and aid which

his attractive subject required. By this process, accurate specimens of plants and
natural objects can be reproduced through the agency of printing plates, the

impression surfaces of which are the unaided production of the natural objects

themselves. The first step of the process is the obtaining a perfect intaglio

impression, upon a leaden plate, of the plant or object to be copied in this repro-

ductive form. This intaglio plate then forms the matrix for a relief plate, one of

a series of copperplates which the colour-printer requires, these being produced

according to the ordinary galvano-plastic process. These last plates then, being

worked in concert with coloured inks, reproduce, in the most perfect manner, the

accurate form and appearance of the original plant.

Chemical Solution of Auriferous Quartz.— By a process just introduced

in Australia, gold can now be extracted from its hidden cells in masses of quartz

or silica, independently of the operations of mechanical crushers. Count Dembinskie,

who is the inventor of this chemical process, operates by subjecting quartz and
carbonate of soda, in the proportion of three parts of soda to one of quartz, to the

action of severe heat. Silicate of soda deliquescent in the atmosphere, and perfectly

soluble in cold water, is produced in this way, so that when deposited in water, the

gold is at once precipitated. After the formation of the precipitate, the solution of

silicate of soda is withdrawn from the vessel by a siphon, and the soda is there

separated from the silicic acid by the agency of carbonic acid, and reclaimed as

carbonate of soda. By decanting again, and evaporating to dryness, the soda is

again fitted for another dissolving process. The carbonic acid used for the re-

clamation of the soda is obtained from the fire used in combining the quartz and
soda.

Cost of the Grand Trunk Railway of Canada.—Total expenditure

upon the various sections of this company's great line of railway, 851 miles in length,

amounted to £8,148,125, being at the rate of £9,575 per mile. The section from

Portland to Montreal, a distance of 292 miles, cost £2,775,507, or £9,500 per

mile ; that from Montreal to Toronto, 335 miles in length, £3,131,300, or £9,347
per mile ; from Toronto to Stratford, 88 miles, the cost, including purchase of land

and surveys throughout to Sarnia, and the rolling stock amounted to £1,119,335,
»r £12,720 per rnile ; from Quebec to Richmond, and extension, 96 miles, the ex-

penditure was £774,883, or £8,071 per mile ; and from Quebec to St. Thomas,
40 miles, £347,100, or £8,677 per mile. The Victoria-bridge at Montreal, nearly

two miles in length, is to coat £1,200,000, making with the above £9,348,125, or

at the rate of £1 0,959 per mile.

Artificial Ice-Making.—What we have already published on the subject

of the plan3 of Prof. C P. Smith, Dr. Gorrie, and others, for the artificial pro-

duction of ice on a commercially important scale, is evidence as to the ease with
which the matter may be accomplished. We now learn from the banks of the

Coyhoga, United States, that an extremely simple arrangement of another kind is

there in use with success on the large scale. The machine, which is designed for

making a ton of ice at one operation, consists of a rectangular cistern, enveloped in

a thick charcoal jacket. Within this chamber are a set of cast-iron freezing-boxes,

carried upon open bars, leaving clear spaces on all sides. A steam-engine is em-
ployed to work an air-pump which exhausts the chamber, and when this is done a
current of ether is made to pass along the spaces, which exist on every side of the

freezers, when the water contained in them is converted into solid ice—thirty

pounds in each box. In less than an hour after the commencement of working,
the mercury in the thermometer placed in the chamber descended from 53° Fahr.

to 24° below zero. Ice can be produced in this apparatus at the rate of three

dollars per ton.

reports of patent law cases.

Bovill v. Keyworth and Others.—It will be remembered that on the first

hearing of this case * a verdict for £1,239. lis. 8d. was obtained by the plaintiff.

Subsequently a rule was granted to set aside the verdict and to enter it for the
defendants, or to enter a nonsuit, or why there should not be a new trial on
the following grounds: 1. That fixing the upper millstone, as mentioned in the
plaintiff's specification, was an essential part of the invention, and that the defen-
dants had not used a fixed stone, and had not infringed. 2. That the second part
of the invention, as described in the specification, could not be made the subject of
a pateut, and the specification did not describe the nature or manner of performing
any new manufacture. 3. That the verdict was against the evidence with respect
to the prior use of the alleged invention ; and 4. that the damages were excessive.
Lord Campbell, after conferring with the other judges, said that, with respect to
the verdict being against the evidence, he was of opinion that the rule should be
discharged. It was clear that Mr. Bovill (the plaintiff; was the inventor of this

process, by which the grinding of corn had been most materially improved. An
attempt was made to show that he stole it from Dives's man, but that attempt
failed and was abandoned. There could be no doubt that the plaintiff was the
meritorious discoverer of the process. Still, if it was in previous use, though with-
out his knowledge, the patent could not be sustained ; and, to show that it was so,

reliance was placed on Mr. Muir, the owner of the Tradeston Mills, near Glasgow.
The evidence on that point was conflicting, and it was for the jury to decide which
side they would believe. No complaint was made of the manner in which the
question was left to the jury, who had decided in the plaintiff's favour. He (Lord
Campbell) could not say that they were wrong. On looking at the conduct of
Muir and Gordon, his lordship thought that their evidence was open to the greatest

suspicion. In the witness-box Muir stated that the invention was entirely his own,
and that the plaintiffs was no improvement on his own ; though, after having tried

it for a while in his manufactory, he had abandoned it and entered into a ne-
gotiation with the plaintiff for a license to use his patent. With regard to Gordon,
he saw Muir's invention in 1849, but he refused to enter into any joint speculation

to obtain a patent for it. He allowed it to remain dormant till the year 1852,
when he published his prospectus, and made the machine for the defendants,
knowing well the peril he would incur, and indemnifying them from any action
which might be brought against them for an infringement of the plaintiff's patent.
His Lordship thought that such evidence ought to be regarded with very great sus-
picion. It was clear that Gordon, till the end of 1852, did not combine the blast

with the exhaust, as was done by the plaintiff. The court must look to see

whether in Muir's manufactory the invention had been brought to a perfect im-
provement by combining the blast with the exhaust. There was no doubt it did
combine the two, but not in such a manner as to accomplish the object. His Lord-
ship must say that where there had been an invention, and an attempt was made to

defeat the patent by a prior use of that which had been abandoned, the prior use of
the invention ought to be made out very satisfactorily. Mr. Justice Wightman and
Mr. Justice Erie expressed similar opinions. Lord Campbell said, that as to the
objections which had been taken in point of law, the court would take time to con-
sider, and in giving judgment would state whether, after examining the question
of damages, there ought to be any substantial reduction.

Railway Machinery: Beattie v. London and Brighton Railway
Co.—As we have already stated in our earlier reports, the plaintiff in this case had
sued the defendants for the infringement of his patent for certain improvements in

locomotive engines and carriages, chairs, and wheels for use on railways, aud certain
machinery for use in the construction of parts of such invention. At the trial the
plaintiff obtained a verdict for a large amount, viz. £1,240 ; but subsequently a
rule was granted for a new trial upon several grounds, the chief point being whether
it was misdirection in the learned Lord Chief Justice, to tell the jury that the use
within six years of a machine made beyond that period was an infringement for

which an action could be sustained. Before the close of the argument, Lord
Campbell said the Court did not consider the verdict satisfactory as to the novelty
of the plaintiff's invention, and upon that ground there would be a new trial, in

order that further evidence might be obtained. If the question of novelty should
be determined in favour of the plaintiff, the judge who tried the cause would then
have to say what the patent was for. There would, therefore, be a new trial on
the payment of costs. Mr. Bovill said, he had not yet argued the misdirection;
if he succeeded in that point, it would give him the costs. The only fact within
the six years was the user of the machine, and it had not been used beyond the
six years. Lord Campbell, after consulting the other judges, said the costs might
abide the event.

Page 136, P. M. Journal for August last.
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PKOVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

G§&~ When the city or town is not mentioned, London is to be understood.

Recorded September 8.

2092. Boniface Sabatier, Paris, and 4 Trafalgar-square, Charing-cross—Improvements
in photography.

Recorded September 11.

2128. John T. Pitman, 67 Gracechurch-street—Improvements in the construction of iron
bridges.—(Communication.)

Recorded October 8.

2358. David Joy and William Holt, Leeds—Improvements in hydraulic motive power
engines, and the application thereof to certain useful purposes.

Recorded October 21.

2476. William E. Newton, 66 Chancery-lane— Improved machinery for rolling and
forging iron or steel.— (Communication.)

Recorded October 31

2559. Didier E. E. Ausset de Chavannn, Paris, and 45 Essex-street, Strand—Improve-
ments in cleaning all sorts of cloth fabrics and skins, by the application of a
substance so called Carburiue.

Recorded November 19.

2728. Thomas Gilman, Creed-lane, Ludgate-hill—Improvements in boxes or packing
cases.

2737. James Yearsley, Saville-row, St. James'—An improved method of, and instrument
for applying artificial tympanums.

Recorded November 20.

2744. William Irlam and John Phillips, Newton Heath, nearjManchester—Improvements
in working railway signals or alarums.

2751. Richard A. Brooman, 166 Fleet-street—A method of, and certain varnishes or
compositions for rendering wood and other substances uninflammable and fire-

proof, applicable also to the indurating of calcareous earths aud 6tone, and to the
rendering of paper and fabrics damp-proof, together with apparatuses for manu-
facturing such compositions.—(Communication.)

Recorded November 28.

2813. Robert Griffiths, 69 Mornington-road, Regent'a-park—Improvements in vessels
and engines for propelling vessels.

2820. Henry Waller, Lickhill, near Calne, Wiltshire— Improvements applicable to
vessels used in the manufacture of cheese.

Recorded November 29.

2827. Lemuel W. Wright, Sydenham, Kent—Improvements in machinery for bending
plates for the formation of pipes and tubes.

Recorded December 1.

2840. George Collier, Halifax, and James W. Crossley, Brighouse, Yorkshire—Improve-
ments in apparatus used in hot-pressing, and in the means of manufacturing
parts of apparatus used for such purpose.

Recorded December 3.

2862. James Mizen, Debtford, Kent—Improvements in apparatus for making gas, partly
applicable to culinary or other domestic purposes.

2863. Philipp Kurten, Cologne, Prussia—Improvements in the manufacture of mottled
soap and yellow soap.

2864. Frederick A. Gatty, Accrington, Lancashire—Improvements in the construction of
filters or drainers.

2865. Emory Rider, Cannon-street—Improvements in the manufacture or treatment of
gutta-percha, being improvements upon the invention secured to him by letters

patent, dated the 20th day of July, 1852.

2866. Thomas Crabtree, Halifax — Improvements in card-setting machines, and in
certain machinery or apparatus employed in the construction thereof, which
apparatus is also applicable to similar purposes.

2867. Adam Bullough and William Bullough, Blackburn, Lancashire—Improvements in
looms.

2868. Henry Genhart, Liege, Belgium—Improvements in fire-arms and ordnance, and of
the cartridges or projectiles to be used therewith.

2869. Julion Denis, 14 Queenhithe—Improvements in apparatus for corking and uncork-
ing bottles, without leaving any air between the liquid aud the cork.—(Commu-
nication.)

2870. Joseph Deeley, Mile-end-road—Improvements in furnaces for smelting and melting.
'J871. James K. Chcetham, Rochdale—Improvements in the application of photographic

pictures to metal and other surfaces, aud in rendering the same applicable as
printing surfaces.

2S72. William E. Newton, 66 Chancery-lane—Improved processes for ornamenting
metallic surfaces, and for producing surfaces in intaglio, or in relief, for printing
purposes.—(Communication.)

Recorded December 4.

2873. Ainu* Lecocq, France—Improvements in hydraulic engines.
2874. James Apperly and William Clissold, Dudbridge, Gloucestershire — Improved

machinery fir preparing fibrous substances for spinning. t
2S75. Louis Bayer, Soho—An improved stuffing to be used in place of hair or other

substances in which such articles are commonly employed.
2876. Isaac Livermore, Shrubland-grove East, Queen's-road, Dalston—An improvement

in waterproofing paper.
2S77. Laban C. Stuart, New York, U.S.—Improvements in drving sized paper.—(Com-

munication.)
2879. Daniel Barnard and David Lichtenstadt, 29 High-street, Whitecbapel—Improve-

ments in tanning.
28S0. John S. Holland, Woolwich—Improvements in the manufacture of iron, part of

which is applicable to other purposes.
2S81. William Henson, Buckingham-street, Caledonian-road, Islington, and H*nry

Palmer, Newman-street, Oxford-street—Improvements in sewing or stitching
machines.

28S2. Auguste E. L. Bellford, 10 Bedford-street, Strand—Improvements in drying, burn-
ing, and cooling bricks, tiles, and other ceramic substances.—(Communication.)

2883. Louis J. F. Margueritte, Paris—Improvements in treating or preparing materials
to be used in manufacturing retorts, crucibles, bricks, and other kinds of
earthenware.

2884. David Crawford, Glasgow—Improvements in washing, cleansing, and preparing
textile fabrics and materials.

Recorded December 5.

2S85. Robert Davidson and Joshua Crowtber, Limerick—Improvements in machinery
for winding yarns or thread on bobbins or pirns fixed on spindles driven by gear
or cogged wheels, and for winding weft, for either hand or power looms.

2886. Henry Moore, New Windsor, Berkshire—A boot aud shoe stud.

2887. William Kloen, Birmingham, and Daniel Jones, Liverpool—An improvement or
improvements in photography.

2888. Thomas Earp, Newark, Nottinghamshire—An improved cutting apparatus for
reaping and mowing machines.

2889. Alexander Grant, Clement's-court—Improvements in shirts.—(Communication.)
2890. Lodewyk P. Kerdyk, Manchester—Certain improvements in machinery or appa-

ratus for extracting colouring matters to be employed for the purposes of dyeing,
or for other similar processes.

2891. William Clyburn, Lombard-street—Improved machinery for making butter.

2892. Heth Ogden and Henry Hibbert, Salford, Lancashire—Improvements applicable
to colliery and locomotive engines for the purpose of arresting or retarding
their motion at required intervals, and of indicating the amout of work done in
relation to such intervals.

Recorded December 6.

2893. William Hooper and Joseph Fry, Mitcham, Surrey, aud George Nasmyth, Buck-
lersbury—Improvements in springs for railway carriages, and for other purposes.

2894. William H. Bowers, Gorton, Manchester—Improvements in apparatus to be used
for the purposes of distillation.

2S95. William S. Clark, High Holbora — Improvements in combined caldron and
furnace for agricultural and other purposes.—(Communication.)

2896. Christian Schiele, Oldham—Certain improvements in machinery or apparatus
for cutting nuts, screws, or bolts, and toothed wheels.

2897. James Perry, Ballymoney, Antrim—Improvements in the treatment, application,

and use of mineral tar for the production of oleaginous and lubricating matter,
and fuel.

2898. John Longbottom, Leeds, Yorkshire—Improvements in generating, surcharging,
or superheating steam.

2899. John H. Taylor, Bunhill-row, and Philip Marcus, Well-street—An improvement in
irons for ironing.

2900. Henry T. Elliston, Leamington, Warwickshire—A new or improved method of
hanging and closing doors.

2901. Stephen R. Smyth, Bristol—Improvements in anchors.

2902. John Leslie, Conduit^street, Regent-Btreet—An improvement in stoves and fire-

places.

Recorded December 8.

2904. George Collier, Halifax, and Edwin Heywood, Sutton Crosshills, near Leeds

—

Improvements in steam-boilers or steam-generators.
2905. Richard Eaton, 2 Sussex-terrace, New-road, Battersea—An improvement in the

manufacture of springs when india-rubber is used.

2906. John Aston and John Brant, Birmingha-m—An improvement in the manufacture
of covered buttons and covered ornaments.

2907. James Bertram, Edinburgh—Improvements in steam-engines.

2908. James Blain, Belfast—Improvements in Jacquard apparatus for weaving.
2909. Benjamin Carless, Birmingham—An improved bird cage.

2910. Robert F. Miller, Hammersmith—A mode of printing tables of fares, advertise-

ments, notices, tablets, ornamental designs, figures, and other like announcements
on painted or other surfaces to supersede writing.

2911. Edward Burwell, Gainsborough—An improvement in roasters for coffee, cocoa,

chicory, and similar substances.

Recorded December 9.

2912. Josiah Harris, Frodsham, Cheshire—A pneumatic signal apparatus, and mode of

working the same.

2913. Joseph Lillie, Manchester, and Arthur Dobson, Belfast—Improvements in ma-
chinery or apparatus to be used in the processes of drying animal, mineral, and
vegetable substances.

2914. John Browning, 111 Minories (City)—Improvements in stereoscopes.

2915. Thomas Vicars, senior, Thomas Vicars, junior, Thomas Ashmore, and James
Smith, Liverpool—Improvements in the manufacture of biscuits, lozenges, and
other like articles of confectionery.

2917. John Rawson, Bury, Lancashire—Improvements in lubricators.

2918. Aune M. Mac£, Paris—A new manure for preventing the vine aud other diseases

arising from the soil, and for other similar purposes.

2919. John R. Scartliff, Wolverhampton—Improvements in apparatus to be employed as

an alarm and detector in cases of burglary.

2920. Joseph Walton, Styal, near Wilmslow, Cheshire—Improvements in tables.

2921. William S. Carr, New York, U.S.—Improvements in water-closets.

2922. Edmund K. Muspratt, Liverpool, and Balthazar W. Gerland, Manchester—Im-
provements in treating waste liquors produced in the manufacture of chlorine,

and in separating nickel, cobalt, and copper from liquids containing them in
combination with manganese and iron.

2923. Hector Mollet, Newaly, near Leeds—An improvement in fulling woven woollen

fabrics.

2924. Frederick O. Ward, Esq., Brussels, and Frederic Wynauts, Rue de la Paix,

Brabant, Belgium—Improvements in the manufacture of manures.
2925. John Thornett, jun., New North-road—Improvements in gas burners.

Recorded December 10.

2926. William and Thomas Storey, Lancaster—Improvements in forming ornamental
devices on the surface of paper and certain prepared woven fabrics.

2927. Alexander Macarthur, Dumbarton—Improvements in boiling, bleaching, washing,

or cleansing fibrous materials.

2928. William E. Newton, 66 Chancery-lane—Improved apparatus for supplying steam
boilers with water.—(Communication.)

2929. Thomas Smith, West Smithfield—An improved joint for folding handles or sticks

of umbrellas or parasols.

2930. John Comes, Swan-lane—Improvements in chaff-cutting machines.

Recorded December 11.

2931. Jacob Green, Philadelphia, Pennsylvania, U.S.—Improvements in the mode of

manufacturing glass lights for street vaults, ships, buildings, and friction boxes,

and the apparatus for ladling or conveying the molten glass from one furnace

to another.

2934. Michael Burke, Liverpool—Improvements in mariners' compasses to counteract

local attraction.

2935. Michael Burke, Liverpool—Improvements in the construction of anchors.
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2936. Thomas and William Wheatley, Openshaw, near Manchester—Improvements in

fog-signals and in the means of working the same.

2937. "William W. Reay, Birmingham—An improvement or improvements in shoes for

horses and other animals.
2938. Victor Delperdange, Schaerbeeck, near Brussels, Belgium— Improvements in

metallic and elastic packing:.

2939. Richard Emery, King-street, St. James's-sqnare—Improvements in the construc-

tion of certain kinds of agricultural implements (for breaking clogs of earth and

levelling the soil), called harrows.

2940. "William Lund, Fleet-street—An improved " spring clip," for holding or retaining

loose papers or other loose articles.

2941. Ceorge Collier, Halifax—Improvements in machinery or apparatus for the manu-
facture of riled fabrics.

2942. Frederick W. Anderton and Joseph Beanland, Bradford—Improvements in appa-

ratus or means in connection with furnaces to facilitate the consumption of

smoke.
2943. "William C. T. Schaeffer, Great 'Winchester-street—Improvements in distilling

fatty and oilv matters.
2944. "William P. Miles. Patent Lock Factory, near the Forest Hill Station—Improve-

ments in locks and fastenings.—(Communication.)
2945. Charles Humfrey, The Terrace. Camberwell — The application and use of

paraffine in the manufacture of hair-oils, ornaments, and plaisters for medical
purposes.

2946. Henry King, Frome, Somersetshire—Improvements in machinery for thrashing
and dressing wheat and other grain.

2947. William C. Cambridge, Bristol—An improved construct'on of portable railway.

294S. Louis J. F. Margueritte, Paris—Improvements in purifying rock and sea-salt.

Recorded December 12.

2949. Peter Armand le Comte de Fontainemorean, Paris, and 4 South-street, Finsbury
—Improved railway signal apparatus—(Communication.)

2950. John T., and Edwin P. Wright, Birmingham—A new or improved manufacture of
ropes, cords, lines, twines, and mill bandings.

2951. Rafaello L. Giandonati, St, Paul's-churchyard— Improvements in overshoes.

—

(Communication.)
2952. Edward Paton and Charles F. Walsh, Perth—Improvements in apparatus for

charging and capping the nipples of fire-arms.

2953. William Foster. Bradford—Improvements in petticoats.

2955. John Cawood. James Beeson, William Smith, and Richard Henchley, Derby—Im-
provements in the valves of steam-engines.

2956. James H. Headley, Walpole, Haldimand, Canada An improved mode of manu-
facturing artificial granite in various forms, and plating or veneering the same
with marble, so as to present an exterior of marble and an interior of stone or
granite.

2957. Henry Pease, Pierremont, near Darlington, and Thomas Richardson, Newcastle-
on-Tyne—Improvements in the manufacture of compounds of alumina.

2958. Samuel Newington, Ticehnrst, Sussex—Improvements in hand hoes and culti-

vators.

2959. William B. Birkhy, Cleckheaton, near Leeds—Improvements in the manufacture
of pointed wire fillets used in the preparation of flax, tow, hemp, and other fibrous
substances.

2960. George Sherwin, Waterloo-road, Burslem, Staffordshire— Improvements in the
manufacture of fire-bricks, tiles, crucibles, and other articles, when fire-clay is

nsed.

2961. George T. Bousfield, Sussex -place, Loughborough-road, Brixton—Improvements in

looms for weaving cut piled fabrics double,—(Communication.)

Recorded December 13.

2963. John Smith, Faflsworth, near Manchester—Improvements in Jacquard machines
for weaviner.

2964. Louis Bratin, Wood-street—Improvements in caps and such like articles.

2965. John Metcalf, Newton Heath, near Manchester—Improvements in the manufacture
of alum or sulphate of alumina.

2966. Henry Wickens, Tokenhonse-yard—A throat guard or apparatus for protecting the
throat against garotting or other external violence.

2967. James Wadsworth, Hazelgrove, near Stockport, Cheshire—Certain improvements
in heating and ventilating apartments, buildings, and ships, and in apparatus
applicable to, and to be used for such purposes.

2968. George Littlewood, London-wall—Improvements in printing geometric patterns.

2969. Archibald Turner, Leicester—Improvements in the manufacture of elastic fabrics.

Recorded December 15.

2G70. John Grant, Hydepark-street—Improvements in heating or cooking by gas, and in
apparatus for effecting the same.

2971. John Millner, 15 Charlwood-street, Pimlico—Improvements in chimney cans or
caps.

2972. Luke D. Jackson, Underwood, Nottinghamshire—A pneumatic break or apparatus
to be attached to railway carriages or trucks, for the purpose of retarding or
stopping the same.

2973. Auguste Foumier des Corats, 8 Rue des Trois Pavilions, Paris—Certain improve-
ments in lamps.

2974. Alfred V. Newton, 66 Chancery-lane—Improvements in machinery for boring,
torning, tapping, and screwing fittings for gas, water, steam, and other pipes,

and in vices for holding the same while they are operated upon.—(Communica-
tion.)

Recorded December 16.

2975. William Austin, Upper Portland-place, Wandsworth-road—Improvements in pipes
or tubes, and in the method of joining and laying the same.

2976. Charles F. Vasserot, Essex-street, Strand—Invention for preserving salmon, trout,
and other fish.— (Communication.)

2977. Edwin Heywood, Sutton Cross Hills, near Leeds—Improvements in machinery or
apparatus used in weaving.

2978. William F. Thomas, Newgate-street— Improvements in sewing machines.
2979. William Garwood, Back Church-lane—An improvement in steam-engines.
2980. Frederick W. Gerhard, 4 Trafalgar-square— Improved means of obtaining alumi-

nium metal, and the adaptation thereof to the manufacture of certain useful
articles.

2981. John Stobo, Dumbarton—Improvements in forcing or lifting corrosive or chemical
liquids.

2982. William Gos3age, Widnes, Lancashire — Improvements in the manufacture of
sulphuric acid, and in the construction of apparatus used for such manufacture.

2983. William E. Newton, 66 f 'jancery-lane—An improved process or processes of
treating felspar so that it may be used as a manure, or for obtaining potash
or soda therefrom.—^Communication.)

2984. Alfred "V. Newton, 66 Chancery-lane—Improvements in printing presses.—(Com-
munication.;

Recorded December 17.

2955. John Smith, Heywood, Lancashire—Improvements in machinery for pumping.
2956. Peter Armand le Comte de Fontainemoreau, 4 South-street, Finsbury, and Paris

—

Improvements in obtaining motive power.—(Communication.)
2988. John Piatt, Oldham—Improvements in mules for spinning.—(Communication.)
29S9. William E. Newton, 66 Chancery-lane—An improvement in the manufacture ot

table knives.—(Communication.)
2990. Frederick Levick, jun., and John James Crom, Celyn aud Blaina Iron Works, Mon-

mouthshire—Improvements in the mode of utilizing the waste gases of blast-
furnaces.

2991. John H. B. Thwaites, Bristol—A new or improved machine or apparatus for
holding postage or receipt stamps, and applicable wholly or in part to other
similar purposes.

2992. Charles Cowper, 20 Southampton buildings, Chancery-lane—Certain improvements
in electro-plating.—(Communication.)

2994. Vincent L. C. Renou, Jersey—An improvement in the manufacture of spirit when
lice is used.

Recorded December 18.

2995. Francis B. Howell, Lebanon, Ohio, U.S., and 36 High Holborn—Improvements in
machinery for cutting or making corks.—(Communication.)

2996. John Elce and Samuel Hartley, Manchester—Improvements in machinery for
moulding.

2997. William Hartley, Bradford—Improvements in spinning frames for spinning wool,
hair, alpaca, cotton, silk, flax, or any other fibrous substances, on spools, paper
tubes, or any kind of bobbins.

2998. John Draper, Chi swell-street, Finsbury—Improvements in apparatus for grating
and crushing salt and sugar.

2999. George M. Clarke, Goldington, Hertshire—Improvements in the manufacture of
moulded candles.

3000. Joseph Bower, Hunslet, near Leeds—An improvement in treating animal matters
in preparing them to be used in the manufacture of manure.

3001. William K. Wigram, Lincoln s-inn—An apparatus for igniting lucifer matches, or
matches tipped with phosphorus or igniting composition.

3002. Charles Fay, Manchester—Improvements in railway carriages and breaks.
3003. John Brown, Liverpool—Improvements iu the construction of ships' yards.
3004. Francois Donny, Ghent, Belgium—Improvements in the manufacture of lamps.
3005. Warren A. Simonds, Boston, Massachusetts, U.S.—An improved life-preserviug

float.

Recorded December 19.

3006. Louis Beaver, Manchester—Improvements in machinery for propelling vessels.

3007. William Rye and James Simpson, Oldham—An improved self-acting willow for

opening cotton and other fibrous materials.

3008. Robert H. Greg and Henry R. Greg, Manchester, aud James Hope, Reddish, Lan-
cashire—Certain improvements in machinery or apparatus for polishing or
finishing yarns or threads.

3009. Charles Massi, Greville-street, Hatton-garden — Improvements in apparatus for

mounting cameras.
3010. James Penny and John Booth, Heckmondwike, Yorkshire—Improved machinery

for washing, cleansing, and drying grain.

Recorded December 20.

3013. Henry Batchelor, Newport, Monmouthshire— Certain improvements in steam
boilers.

3014. John Edridge, Birmingham—Improvements in the manufacture of hair pins,

shawl, and other dress pins, parts of which improvements are also applicable to

the manufacture of clasps and similar dress fastenings.

3015. Thomas White, Sleaford, Lincolnshire—A new or improved manufacture of hoots,
shoes, and other coverings for the feet.

3016. George A. Harrison, Captain in Her Majesty's 79th Regiment Highlanders—Im-
provements in breech-loading fire-arms.

3018. Thomson Newbury, Taunton, Massachusetts, U.S. — Improved machinery for

making screws.

3019. Charles C. Wilkinson, Hermes-street, Pentonville—An improvement in carving
forks.

Recorded December 22.

3020. Theodore Dethier, Pimlico—An improved knife cleaner-
3021. Robert Gibson, Hull, Yorkshire—An improved self-acting apparatus for signalling

on railways.
3022. William Mill, Birmingham — Improvements in joining bands, in connecting

fastenings to bands, and in attaching bands to articles requiring the same.
3023. William J. Payne, Waterloo-road, Lambeth—Certain improvements in casting

and finishing cocks for general purposes.
3024. Frederick Sampson, Gordon-street, Bradford—Improvements in apparatus em-

ployed in singeing fabrics.

3025. Louis A. Lang, Rue de Chaillot, Paris—A new system of rotatory motion for all

kinds of vehicles,

3026. Ebenezer Thornton, Huddersfield, Yorkshire—Improvements in furnaces.

3028. Thomas L. Thurlow, Baynard's-park, Surrey—Improvements in reaping machines.
3029. William H. Stratton, Lambeth-walk, Lambeth—Improvements in the fire-doors of

furnaces.

3030. James Redgate, Edwin Ellis, and John Cropper, Nottingham—Improvements in
bobbin, net, or twist lace machinery.

3032. George Davis, Cleikenwell—An improved name and business plate for the outsides
of doors and windows.

3033. Edward Stanford, Charing-cross—An improvement in the manufacture of envelopes.

3034. William B. Johnson, Altrincham, Cheshire—Improvements in steam-engines aud
apparatus connected therewith.

3035. William Smith, Salisbury-street, Adelphi—Certain improvements in railway
rolling stock.—(Communication.)

3036. Frederick Prince, 4 Trafalgar-square, Charing-cross—Improvements in fire-arms.

Recorded December 23.

3037. Josoph S. Bailey, Keighly, Yorkshire—Improvements in machinery for combing
wool and other fibrous materials.

3038. William Spence, Chancery-lane—Improvements in the manufacture of felt.—(Com-
munication.)

3039. James R. Dick, Alnwick, Northumberlaud—Improvements in window sashes.

3040. William E. Newton, 66 Chancery-lane—An improved mode of manufacturing
capsules for containing medicines.—(Communication.)

3041. William E. Newton, 66 Chancery-lane—Certain improvements in meters for water
and other liquids.—(Communication.)

3042. John Anderson, Woolwich—Improved means of protecting floating batteries, ships,

land batteries, martello towers, or other constructions, against shot or shell

or other projectiles.

3043. William F. Ecroyd and Jonathan Heyworth, Marsden, and George Scarr, Burnley,
Lancashire—Improvements in looms for weaving.
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3044. James Lark, Bridge-foot, Vauxhall-cross — Improvements in kilns for burning
materials in the manufacture of lime and cements.

S045. Julien L. G. Bailly, King-square—Improvements in winding up or maintaining

the power of clocks.

3047. Felix Dehaynin, Paris—Improvements in machinery for moulding and pressing

artificial fuel and plastic substances, and for driving the same from the moulds.

3048. George W. V. Abbott, Croydon, Surrey—An improvement in bank notes, which
is also applicable to share certificates and other similar documents.

3049. Alfred Heather, Portsmouth—Improvements in ferry boats.

Recorded December 24.

3050. "William MacNanght, Manchester—Certain improvements in steam-engines.

3051. Benjamin Goodfellow, Hyde, Cheshire—Improvements in the construction of steam
boilers.

3052. "William Macpherson, Manchester—Certain improvements in machinery for spin-

ning and doubling cotton and other fibrous materials.

3053. Giuseppe A. G. Nani, Leicester-square—Improvements in toys for the use of chil-

dren.
3054. William Taylor, Nottingham—Improvements in producing various ornamental

effects upon fabrics, paper, and other surfaces.

3055. James S. Barraclough, Halifax— Improvements in the means, machinery, or
apparatus used for grinding dyewares.

3057. Richard A. Brooman, 166 Fleet-street—Improvements in treating pile and cut pile

fabrics, and iu the manufacture of certain new pile fabrics.—(Communication.)
3058. John Elliott, Sunderland—Improved machinery for manufacturing rivets, bolts,

spikes, and other similar articles.

3059. Cromwell F. Varley, 2 Gloucester-terrace, St. Paul's-road, Islington—Improvements
in electric telegraphs.

Recorded December 26.

3061. Jacques HoBtein, aine\ Bordeaux, and Essex-street—An improved mechanism for

stopping railwav trains.

3062. David Macdonatd, Glasgow—Improvements in washing, bleaching, cleansing, and
preparing textile fabrics and materials.

3063. William Smith, Margaret-street, Cavendish-square, and Donald Bethnne, Cam-
bridge-terrace, Hydepark—Invention for consuming or preventing smoke in

chimneys and furnaces.

3065. William Irian), Newton Heath, near Manchester—Improvements in the construc-
tion of railway turntables and weighing cranes.

3066. Sydney Newburgh, Islington, and CharleB Steinhart, Great Alie-street—Improve-
ments in keys, and certain means for preventing the picking of locks.—(Com-
munication.)

3067. Frederick Campin, 156 Strand—The manufacture of a certain textile fabric, which
the inventor terms " tissu buffle."—(Communication.)

3068. John Clay, Birmingham—A new or improved portable printing or impressing
instrument.

3069. John M'Intyre, Newcastle-upon-Tyne—A safety-sounding apparatus or alarum for

sailing ships and steam vessels.

3070. Henry H. Goodman, Rue Grange Bateliere, Paris—Improvements in the construc-
tion of locks.—(Communication.)

3071. William L. Mitchell, Albert-terrace, London-road, Southwark—Improvements in
railway switch and signal animratus.

3072. George Heppell, Uttoxeter, Staffordshire—An improved method of producing
signals in railway train 1

; bv means of air.

3073. William C. Deeley, Devonshire-terrace, Weatbourne-terrace, Hydepark—Improve-
ments in reducing copper ores.—(Communication.)

3074. William Clark, Chancery-lane—Improvements in air and waterproof coatings
and in their application.—(Communication.)

Recorded December 27.

3075. Richard R. Cox, Fareham, Hants—Improvements in the manufacture of artificial

fuel, and in machinery for that purpose.
3077. William E. Newton, 66 Chancery-lane—Improvements in sewing machines.

—

—(Communication.)
3078. Thomas Shaw, Ilkeston. Derbyshire—Improvements in furnaces or fireplaces.

3079. James Petrie and William M/N aught, Rochdale, Lancashire—Improvements in
steam-engines.

3080. Thomas W. Lord, Leeds—An improved mode of drying flax, tow, hemp, silk,

cotton, and other yarn, in the process of dressing, warping, sizeing, beaming,
and preparing yarn for weaving.

3081. William Swain, Birmingham—Improvements in heating and ventilating.

30S2. George Ritchie, Ponsonby-street—Improvements in the manufacture of beds and
mattresses.

3083. John C. Wagstaff, Cannon-street— Improvements in the manufacture of felted
cloth.—(Partly a communication.)

8084. Isaac Atkin and Marmaduke Miller, Nottingham—Improvements in folding lace,

paper, and other fabrics.

3085. Joseph Morel, Gap, France—Improvements in castors for fitting under the feet of
tables, seats, and other similar pieces of household goods.

Recorded December 29.

8087. Horace Vaughn, Manchester—An improved method of hardening and tempering
steel, and of hardening cast and wrought iron.

3088. Joseph H. G. Wells, Essex-street, Strand—Improvements in pumps and valves
used therewith.—(Communication.)

3089. Timothy Alden, New York, U.S.—Invention for setting and distributing printing
types.

3090. John J. Speed, the younger, and John A. Bailey, New York, U.S.—Improvements
in the manufacture of seamless pipes and tubes.

Recorded December 30

William A. Gilbee, 4 South-street, Finsbury, and Paris—Improvements in treating
beet-root for the manufacture of vinegar.— (Communication.)

Jean L. Cele^tin Ie Francois de Granville, Paris, and 4 Suuth-street, Finsbury—
Certain improvements in heating apparatus.

William E. Newton, 66 Chancery-lane—Improved means of preventing the explo-
sion of steam boilers.—-(Communication.)

Richard A. Brooman, 166 Fleet-street—Improvements in the construction of port-
able houses and other buildings.—(CommunicationJ

Richard A. Brooman, 166 Fleet-street—Improvements in lifting-jacks.—{Commu-
nication.)

Richard A. Brooman, 166 Fleet-street—An improvement in sawing machinery—
(Communication

.)

Richard A. Brooman, 166 Fleet-street—Improvements in manufacturing articles of
earthenware and other ceramic materials, and in the machinery and apparatus
employed therein.—(Communication.)

George A. Shaw, Dartmouth-row, Blackheath, Kent—An improved machine for
thrashing and cleansing corn or grain.—(Communication.)

3091.

3092.

3094.

3095.

3097.

3099. Joseph Lane, Manchester- Certain improvements in Jacquard looms.—(Communi-
cation.)

Recorded December 31-

3100. Jean O. Henry, Paris, and 4 South-street, Finsbury—Certain improvements in the
production of embossed surfaces on wood.

3101. Peter Madden, 2* Half-mo*n-street, Piccadilly, and Kingstown, Ireland— Improve-
ments in furnaces or fireplaces, applicable to such in use for either heating of
drying-kilns, roasting of substances, or heating of boilers.

3102. William Bray, Folkestone, Kent—Improvements in traction engines.
3103. Charles W. Williams, Liverpool—Improvements in apparatus for mechanically

charging furnaces with fuel.

3104. Alexander R. Terry, Bedford-row—Improvements in machinery for cutting sugar
and other substances.

3105. William M'Culloch aud Thomas Kennedy, Kilmarnock—Improvements in stop-
cocks or valves.

3106. William C. Mann, and Frederick J. Ingram, East-parade, Leeds—An improved
mode of embossing cloth and other fabrics.

Recorded January 1, 1857.

1. John T. Pitman, 67 Gracechurch-street—Invention of a machine for making carpet
lining, and other similar articles.—(Communication.)

2. Charles C. Reinhardt, Baltimore, U.S.—An improvement in the manner of fastening
metallic backs to truss pads of glass, porcelain, or other analogous substances.

3. William Rigby, Salford, near Manchester—Improvements in machinery or appa-
ratus for engraving metallic cylinders or rollers, employed for printing calico

and other substances.
4. Jobn Bourne, 9 Billiter-street—An improved steam train for navigating shallow

rivers.

5. Eugene T. Noualhier and Jean B. Provost, Paris—Improvements in applying
metals over hard, vitrified, or any other surfaces, by galvan o- piastic process.

6. Joseph Smith and Horatio Wiseman, Manchester—Improvements in shutters for

shop fronts, and in apparatus connected therewith.
7. Frederick H. Maberly, Stowmarket, Suffolk—Improvements in the construction of

wheeled carriages.
8. Frederick Ayckbourn, 4 Lyon's-inn, Strand—Improvements in stockings for perso-

nal wear.
9. Frederic S. Stott, Bradford, Yorkshire—Improvements in slide valves, applicable

to steam and other motive power engines.
10. Anthony Lorimier, Bedford-square East, Commercial-road— An improvement in

preparing the surfaces of printers' inking rollers and other articles, when vul-
canized india-rubber is used.

11. William H. Phillips, 16 Essex-street, Strand—Improvements on stereoscopes.
12. Juhn Fowler, jun., Havering, near Romford, Essex—Improvements in giving

motion to ploughs and other agricultural implements.
13. William Lawrance, Chelsea—An improved chimney-cap or cowl, and ventilator.
14. Edouaid V. J. L. Georges, Paris—Improvemeuts in preserving animal substances

for food.

15. Joseph House, Minories—Improvements in concentrating and preserving milk and
other liquid articles of food.

Recorded January 2

16. John M'Lennan, 6 Park-place, Highbury, Islington, John Palmer, and John H.
Palmer, 60 Mildway-street, Stoke Newington—Invention of an economical gas-
light generator and consumer.

18. John Pettigrew, Glasgow—Improvements in the manufacture of bread.
19. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in appara-

tus for roasting meat.—(Communication from Perrin de Musigny, Dijon, France.)
20. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in pressure

guagea.—(Communication.)
21. Augustin Gras, Marseilles, France—Improvements in obtaining motive power.
22. John Baird, Govan, near Glasgow—Improvements in planting potatoes.

23. Nicolaus C. Szerelmey, 5 Bermuda-place, Bath-road, Queen's-road, Peckham—
Improvements in preparing combinations of materials for rendering walls and
other structures waterproof.

24. Joseph Turner, King's Lynn, Norfolkshire—Improvements in oscillating cylinder
steam-engiues.

25. James Harris, Hanwell—Improvements in obtaining and transmitting motive
power.

fS?" Information as to any of these applications, and their progress, may be had on appli-
cation to the Editor of this Journal.

DESIGNS FOR ARTICLES OF UTILITY.

Registered from Dec. 17th, 1856, to Jan. 7th, 1857.

Dec. 17th
(

3919 George John Calvert & Co, York,—"Improved sawing and tenon-
ing machine."

Benjamin Wilson, 52 Bow-lane, City,—"Flexible felt banded hat*
Dent, Allcroft, & Co., Wood-street, City,—" The Albany shirt."
James Buchanan, 215 Piccadilly, and John Newark & Joseph Ser-

geant Rock, Coventry,—" The parallel arrow point."
Edward Nevill, Birmingham, — " Fastening for coffin and other

handles, trusses, brackets, and other such-like articles."

Thomas Pemberton & Sons, Birmingham,—"Inkstand."
Gustavus George Antonio Ludwig Michael Schelhorn, Birmingham,—" Metallic pen."
Robert Boswell, Islington,—" Improved stay fastener."
Farwig & Bullock, 16 RupertrStreet, Haymarket,—"Improved police

Iautera."

Wm. Gascoigne Shaw, Kingsland,—"The signaliser."
Henry Bamford, Uttoxeter,—" Stove and guard."

— 3920
22d, 3921
— 3922

29th, 3924
30th, 3925

— 3926
Jan. 2d, 3927

6th, 3928
7th, 3929

TO READERS AND CORRESPONDENTS.

Publishing Office of the " Practical Mechanic's Joubnal."—We have to an-

nounce that the Practical Mechanic's Journal will in future be published by Messrs.
Longman, Brown, Green, Longmans, & Roberts, of Paternoster-row, London.
W. P., Dublin.—There are plenty of such engines in America, working on board

steamers too. The length of stroke is simply a question of mechanical arrangement
We shall be glad to hear from him, if he has anything new to say on this subject.

T. G.—His sketch is under consideration.

Alpha.—We shall find room for this next month.
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INVENTIVE PROPERTY.

There is one great power which directs industrial forces, and inducts

the labourer into the beft possible application of his hands ; which plants

manufactories, and continually strikes out for them new roots, and rears

new branches ; which is always progressing with additions to the neces-

saries, the comforts, and the luxuries of human existence ; and which has

more or less changed the aspect of nature herself, well nigh over all the

world. That power is the energetic force of the inventor. It is the great

element of creating and elaborating, before which all other pursuits

must give way. It operates by shutting up one factory or workshop,

and opening a dozen others. It is always at work, lopping off imperfect

or objectionable processes, and substituting new ones, which either ren-

der impossibilities possible, effect the production of old things in a new
and better way, or organize new ones altogether. It secures its triumphs

as well by simplifying as by complicating. There are some things that

can only be done to pay, by bringing them within the scope of the

simplest routines of procedure ; there are others which must be accom-

plished, no matter at what expense of complexity. But it is always the

duty and business of the inventor to attempt the supply of a real want

first of all, at all hazards of cost, and then to apply himself to the reduc-

tion of the matter in hand to the lowest elements of simplicity. In

some cases he fails—in many he succeeds ; but, win or lose, he always

ends in attaining some object of importance to the industrial world.

An accumulation of failures usually leads in the end to the summit of

a success ; for few, indeed, of the great achievements of originators, are

due to what may be called a run of cumulative luck. They are the

result of the lessons of experience tempered by the dictates of reason
;

they spring out of the knowledge which discerns, the judgment which

weighs, and the resolution which determines. Constant importunities

and reiterated demands upon the brain are what draw them out, and

give them a permanent vitality. Not like the schemings of Puckle's

" projector," that worthy who " boasted the being a projector from his

cradle; and told us that he had by him scores of rare projects, in posse,

esse, saifuturo. That he could extract volatile spirits from lees of wine,

grounds of beer, or dust of tea ; one drop whereof would turn a quart of

water into the best wine, beer, or tea, for colour, taste, smell, and

wholesomeness upon earth. That he could separate the smells of all

the different viands of a cook's shop, and thereout extract salts of beef,

veal, mutton, and pork, one grain whereof would strengthen and nourish

a man better than a pound of any cf those sorts of meats. That, to save

watermen rowing against tide, he had contrived to make the Thames

continually ebb on one side and flow on the other. That he was an

adept; could fix mercury, and transmute lead into gold."

All inventors possess a natural impatience to peep into the depths of fu-

turity, and to know what accidents may befal us hereafter, and this feeling

has most undoubtedly given birth to a multitude of arts and inventions.

The activity of the inventor grows by what it feeds on, and it may well do

so in the favouring times with us and before us—where we constantly

see how obviously one improvement necessitates the attainment of many
others, which again cause divergences into districts unthought of and

remote. It is always thus with the offshoots of real invention, which

rely for their fruitful development upon sound practical conceptions, and

lean not upon empty declamation or on dreams. Owing their existence

to the silent teachings of the still archives, combined with the daily

lessons of the living stores of our experience, they come to us fit for

immediate use, and not merely as specimens of cleverness, ingenious

bat vain.

The practical and complete application of the principles of mechanical

science, in the production of articles of common and extensive use, is at

once the most splendid and the most enduring of the many material

glories which are the just pride of our times. This feature of human
No. 108.—Vol. IX.

progress has been developed to the most remarkable extent in the very

days in which we live, and the youngest members of the present genera-

tion have witnessed revolutions in manufactures which will probably

be ever reckoned amongst the grandest achievements of the human
intellect. But it is a curious speculation as to what agency has been at

work in advancing some branches of productive industry to what appears

to us to be nearly the highest conceivable point of perfection, whilst

others have been retarded to an extent which leaves them far behind the

positive requirements of the times.

Every commercially complete and valuable adaptation of elaborate

machinery, to the performance of what had previously been a crude

manual operation, is undoubtedly a great triumph ; and since industrial

mechanism has become the rising wonder of the age, we are for ever

constrained to regard all such projects as both wise in theoretical specu-

lation, and pure and noble in practice.

In speculating upon the future prospects of mechanical and chemical

invention—for these two sections do really take in all the tangible

developments of physical science—we must recollect in how great a

degree the inventor is aided by the mechanical collections of previous

centuries, and the elegancies of contrivance which the events of time

have given to the conceptions of earlier ages.

When the subject is fairly grappled with, and the end to be attained

is properly in view and understood, the first consideration ought to be

as to what attempts have been made by earlier investigators in that

direction. Whatever subject the inventor takes up, there will always

be found about it numerous traces of the impressions of those who have

already visited the locality, and it is clear that an analysis of imperfect

results, taken in this way, is the safest and surest guide for the investi-

gator of the present time. Where they failed and where they succeeded,

and why these failures and successes arose, must be fairly brought out.

Without this information, he will be but a groper in the dark, constantly

re-inventing old and exploded notions, stumbling over the accomplish-

ments of others, and always going back to the beginning, instead of

climbing by the steps already cut out for him, and taking his prelimi-

nary stand upon the accumulation of facts, the produce of the industry

of others.

Besides the primary determination of the existence of a want, it is

necessary to caution the inventor against spending too much time upon

frivolous matters—remembering how it is told of Dr. Johnson, that he

once met a man in an alehouse, who called himself the great Twalney,

the inventor of the floodgate iron for smoothing linen. He must busy

himself in acknowledging past mistakes, and work energetically in

building new conclusions upon new facts. By far too much has already

been lost by following departed misconceptions, and re-discussing ex-

ploded errors. This will always be so until the first principles which

regulate the practice to be followed out, in judiciously filling up any

acknowledged want, are truly comprehended, and fairly acted upon.

We have daily propositions before us, which show us how far from

superfluous is this advice. Industrious perseverance—fairly, honestly,

and properly directed—must be the inventor's mainstay, as in other and

less dignified pursuits, for there is no such thing as breaking into sound

invention, like a burglar, or waylaying it like a less eminent thief

:

steady application must ever be the grand secret of his perfection.

Truth is always " the gem for which the wise man digs the earth, the

pearl for which he dives into the ocean, the star for which he climbs

the heavens, the herald and the guardian of real progress." *

Inventive property, when a good honest title goes with it, should, of

all others, be most zealously guarded, for it is the element of the common-

wealth, which in overwhelming proportion rules and regulates the cur-

rent and even the extent of industrial pursuits. Look into the foremost

establishments of the engineer, the ironfounder, the maker of complex

* Lord John Russell.
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machines, the spinner, the weaver, the bleacher, the calico-printer, any

indeed of the leading pursuits of the day, and we see that either the

master or his manager or foreman possesses the inestimable talent of

inventing up to his working position; not that he is a schemer or hunter

after wonderful ingenuities, but that he is capable of thoroughly seeing

the deficiencies of his routine, and thence of finding his way to the realiza-

tion of the substitutes and improvements which the occasion demands.

We often visit large manufacturing establishments where we are struck

with the inefficiency of machinery, or the bad arrangement of processes,

and the replies to our inquiries on the subject are merely to the effect

that they answer well enough, or that they always have been so,

forgetting that antiquity is worthless except as the parent of experience,

that the tiling which is useful is alone venerable, and that antiquity can

no more privilege an error than novelty prejudice a truth.

On the other hand, we sometimes, but less frequently, find extensive

productive or convertive businesses carried on in a style, the comprehen-

sion of which, in the first place, is no slight task, whilst in the second,

very little is to be said as to suggestions for practical improvement.

The difference between these two scenes i3 undoubtedly owing to the

relative amount of the inventive property invested.

We may rest assured that no popular influence can permanently

establish a fallacy, but there are many popular influences which have

a tendency to cause fallacies to be temporarily mistaken for truths. In

one of the instances which we have named, we are reminded of the

logical description of art as an application of knowledge to a practical

end; in the other we are told with equal force, that what may be termed

art is often perverted to everything that is impracticable, empty, and

vain.

The empirical inventor strains after things of the most impossible

attainment, and which, if the truth must be told, are often worthless

when obtained. The true inventor concentrates his energies upon the

obtainment of things possible and necessary, and which will soundly

advance his special pursuit. The one is a trouble to the earth, and use-

less except in occasionally starting a new idea for sounder heads. The
other represents a gift from heaven, bearing with it comforts and bless-

ings for all mankind.

Inventive property is for the most part made up of multitudes of

practical suggestions, but it contains many grand individual performances

which magnificently assert the dignity of the originator. Of such were
Watt's adaptation of the crank to the steam engine, the separate con-

denser by the same great mechanic, the hot-blast of Neilson, Howard's

vacuum pan for refining sugar, Daguerre"s photography and photographic

engraving, Dr. Simpson's chloroform deadening of physical suffering,

electrotype copying, and the expansive working of high pressure steam.

Jacquard weaving and the self-acting mule. These are some of the grand
strokes of invention which went at once to the pointier saltum. But
whether we arrive at permanent improvement through the agency of

individual inventors who advance at once in this way, or whether we
obtain perfection by the accumulation of continuous touches of increasing

nicety coming from various quarters, is practically immaterial to our
present illustration of the benefits given to the world in the shape of

inventive property. So long as we continue to be a people of industrial

pursuits, so long as we mainly exist by the scientific conversion of raw
materials, so long as we are something more than the mere eaters and
drinkers of the natural fruits of the earth, so long must the highest and
the most important amongst us be they who possess, to the most eminent
extent, the great gift of inventive property.

And who is there amongst us who would desire a more magnificent
eulogy, or a more splendid and enduring tribute to his powers, than that

which is deserved and won by such inventive labours as succeed in

founding new and profitable, and widely-spread industrial pursuits-
pursuits which give, to a large increment of the great human family, the
substantial materials of labour and the very means of existence?

By

MECHANICAL WASHER FOR MANUFACTURERS AND
BLEACHERS.

Me. David Crawfoed, (Messrs. S. Monteith & Co., Barrowfield

Worlcs, Glasgow.)

(Illustrated by Plate 204.)

The forward men of practice amongst our manufacturers, bleachers,

calico-printers, finishers, and others—more or less directly connected
with the great textile manufactures of the country—have latterly turned

their attention, with more than usual energy, towards the improvement
of mechanical washing and cleansing, as a branch of their pursuits, in-

volving results of the highest importance. Until very recently, little

has been done in the way of adapting mechanical contrivances to such
purposes, although it had long been evident that some apparatus, pos-

sessing flexibility of action, such as would suit it for operating efficiently

upon various classes of goods, was an especial want-—something, also,

which would prepare and cleanse the fabrics submitted to it with ener-

getic rapidity, so as to turn out an increase of quantity—such a con-

trivance, indeed, as would not slur over its work on the one hand, nor

operate injuriously upon the constitution of the goods on the other.

Mr. Crawford, whose invention we now illustrate in our Plate 204,

has been particularly successful in meeting the requirements, on this

liead, of the great turkey-red dye and printing works with which he is

connected; and we, therefore, feel all the satisfaction which must
obviously appertain to the public introduction of a soundly practical and
successful novelty. Under the modification more particularly intended

for washing out goods after leaving the madder-vat, and for general

severe cleansing purposes, this machine consists of a rectangular frame,

fitted up with rollers, dashboards, a dashing frame, and driving gearing.

Tbe frame is divided into a series of stories or flats, one above another,

like the floors of a house, each flat having a dashboard floor, or a fixed

platform, divided down the centre, towards which division line each half

inclines downwards. The goods, in a continuous rope-like form, are

passed, first of all, through a bottom pair of taking-in rollers, which
direct the rope of cloth round a long horizontal roller, of considerable

diameter, which runs in bearings at one side or end of the lowest flat of

the series. The rope of fabric passes round this roller, and then pro-

ceeds horizontally along and through the flat at that level, passing, in

its way, through a vertical-traversing frame, which works between the

contiguous edges of the platforms or dashboards of all the fiats, where
these boards are divided, as before explained, in the centre. At the

opposite end of the flat, there is a corresponding horizontal roller, round
which the rope of fabric passes, returning through the fiat, and through

the vertical-traversing frame, to tbe first roller. The rope of fabric

passes again round this roller, and again through the flat; and so on,

until the required number of crossings and recrossings has been com-
pleted. The rollers are geared together, so as to be driven simultane-

ously, to carry the rope of fabric along, back and forward, over these

rollers and through the flats, whilst jets of water, or other fluid, are

allowed to fall upon the fabric in its passage ; and whilst the vertical-

traversing frame dashes the stretched lengths of rope, with rapidity and
severity, upon the dashboard beneath, the traversing frame being worked
by an overhead crank, or by any other reciprocator. As the cleansing

liquid falls down, it is received upon the dashboard beneath ; and, until

it pours off at the centre, the striking action causes the liquid to be well

forced into the fibres of the goods. When the water falls away at the

centre, it is received by a bottom duct, and conveyed away to a bottom

side chamber, into which chamber the rope of fabric, as primarily washed
in the bottom flat, is first of all delivered from its rollers. Here the

fabric falls loosely, and opens, so as to have what may be termed a loose

or open washing, in contradistinction to the tight or closed washing it

received in the flat.

From this loose-washing chamber, the fabric, in its rope form, is again

taken up, and similarly passed through the next flat in the series, where
it is treated in a precisely similar manner, and is again returned to a

second bottom loose-washing chamber. This routine is continued

throughout the whole of the flats, until the fabric finally emerges from

the top one of the series in its completely cleansed condition. Each flat

is supplied with jets of water; and it is obvious that, as the fabric passes

through and beneath these jets, and is violently struck upon the dash-

boards, a most powerful washing and cleansing action is secured. Pro-

vision is made both for varying the length of traverse of the vertical-

dashing frame, and the rapidity of its traverses.

The details of this effective machine are very fully given in our Plate

204. Fig. 1, on this Plate, is a sectional elevation, and fig. 2 an end
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view corresponding, as looking on the driving gear and the taking in

and delivering movements. The two cast-iron side standards, a, form

the main frame. These standards are filled in on their faces, and across

their ends with boarding, so as to form a completely solid washing
chamber; and there are in it internal bracket flanges, for supporting the

six dashboard floors, b. All the driving movements are actuated from a

bottom horizontal shaft, carrying a bevil wheel, c, in gear with a corre-

sponding wheel, d, fast on the lower end of a vertical shaft, e. This

shaft, by means of the three pairs of bevil wheels, F, drives the three

large end rollers, g, carried in end bearings external to the main framing.

The lower end of the shaft rests in a footstep bearing on the floor, whilst

the upper end is supported in a collar bearing, carried by a bracket, h,

bolted to the frame. At this part, a fourth pair of bevil wheels, ,t, forms

the driving communication between the shaft and the end conical roller

pulley, x, working the dashing movement.
All the stories or dashboard floors of the machine are plentifully

supplied with water by the vertical pipe, l, having a regulating stop-

cock at its upper end. From this main pipe, and internal vertical pipes,

cross branches, m, pass into and through all the divisions, discharging

the water by the jets, n, upon the goods passing through the machine.

A guide ring, o, is attached to the ceiling of the workshop, for the

passage through of the goods, p. From this ring, the line of goods

passes iu the direction of the arrow, down and round a triple guide-roller

arrangement, Q, so as to be directed through the water in the outside

section of the small bottom chamber, k. On leaving this chamber, the

fabric passes through a horizontal slot in the end boarding of the machine,
and thus reaches the lowest division of the series. As it continues its

course, it passes between the lowest pair of rollers or bars, s, of the ver-

tically-traversing frame, T, which gives the necessary dashing action,

and then proceeds round the bottom back-end roller, u, corresponding to

the lowest of the front rollers, G. On rounding this roller, the line of

fabric passes back through the second story of the machine, and thus

reaches the bottom front roller, g, round which it turns, and then repeats

the circuit already described three or more times, as indicated by the

turns upon the roller in the view, fig. 2. After the completion of this

traverse, the line of fabric descends, as shown by the arrow at v, being
drawn out between the nipping roller, w, and the bottom roller, g, and
passed round a small guide roller in the water chamber, x, on the floor.

After leaving this chamber, the fabric returns upwards, as at r, and
enters the third story or sectional division of the machine, passing

through the dashing-frame, and round the central back roller, and
returning to the front, the stated number of times, finally descending at

z, and passing round the guide roller in the inner division of the chamber,
E. From this chamber, the fabric again ascends for the last time, and
passes through the fifth and sixth divisions, being delivered in a cleansed

condition at a.

The dashing action, as already explained, is worked from the conical

pulley, K, by an endless belt, b, which passes round a corresponding
conical pulley, c, the spindle of which runs in pedestal bearings imme-
diately above the centre of the machine. A sliding rod, with a double

strap fork, d, is fitted up, for enabling the attendant to set the driving

belt, b, at any part of the conical pulleys, so as to vary the rate of revo-

lution of the driven pulley, c, that of k being constant.

The spindle of the pulley, c, carries at each end an adjustable disc

crank, e, the face slots of these discs having crank stud-pins set in them,
for working the upper ends of the pendant connecting-rods, /. The
lower ends of these rods are similarly jointed to studs upon the opposite

edges of the traversing dashing-frame, t. These studs work through
vertical slots in the main standards, and as the disc cranks, e, revolve at

a rapid rate, it follows that the correspondingly rapid traverse of the

dashing-frame energetically dashes the lines of fabric passing between
its rollers upon the several dashboards of the machine. The cleansing

water falling from the several jets thoroughly washes the goods whilst

this is going on, and it finally falls through the central openings in the

dashboards, and is received into the bottom central trough, g, whence it

flows away by the duet, h, and is delivered into the chamber, e. The
slots, grooves in the disc cranks, afford a ready means of varying the

lerigth of the traverse of the dashing-frame ; and this adjustment, coupled
with that of the rate of revolution of the central conical roller, seems to

afford the greatest possible nicety of adjustment of the powers of the

machine, which the manufacturer, bleacher, or finisher can ever require.

LAW OF PATENTS IN SWEDEN.

The King of Sweden ha3 recently issued the following regulations

concerning patents for that country :

—

1. A patent reserves to the bearer the right, for himself and those he

may appoint, of u?.ing his invention, and of manufacturing the articles

the patent protects, in all parts of the kingdom, for the space of time
therein fixed.

The patent right is regarded as a piece of legitimate property, which
can, consequently, pass to the heirs of the holder, or which he can trans-

fer, by a legal act, to any other person he may please.

2. Patents are given— 1st, For new inventions, whether they consist

in machinery or in some art. 2nd, For improvements upon old inven-
tions of the same kind, provided always that such improvements do not
interfere with a patent right already in force.

Patents are not granted for the preparation of remedies, or for inven-

tions, the use of which is evidently contrary to some law in force, or for

inventions which would be injurious to the public safety or morality.

Neither can patents be obtained for & principle, but only for the means
of working out an invention, the method or methods for which must be
explicitly described.

3. Patents are granted for a term of three years at least, or fifteen

years at most, according to the value and importance of the invention to

be protected.

4. No one but the inventor, be he Swede or foreigner, can obtain a
patent.

5. If any one has obtained a patent in a foreign country, where he has

been obliged to publish a description of the manner in which his inven-

tion is carried out, he can, nevertheless, obtain one in Sweden also for a

determinate time, in accordance with the 3rd paragraph ; but the time

must never extend beyond the duration of the patent in the foreign

country.

6. Every inventor, desirous of obtaining a patent, is required to pre-

sent a petition to the College of Commerce, taking care to insert in it,

together with a paper setting forth the subject of the invention, a decla-

ration, which shall state whether the invention is new, or whether it

consists of an improvement on some already known invention. It must
also state the term the inventor requests. To this document must also

be annexed an exact description of the manner in which the invention is

carried out, as well as drawings or models, in cases where they may be
required. The description and drawings should be enclosed in a sealed

envelope, which is not opened until the College meets to examine the

petitions for patents, after which they are retained in the College, where
they will be open to inspection. If the petitioner does not reside in the

kingdom, the petition spoken of in this paragraph must be presented by
some resident in Sweden, the name and address of whom should be given

in to the College of Commerce, in order that it may be registered, and
that the examination may go on. The applicant is required also to pre-

sent, at the same time, a power of attorney from the petitioner, autho-

rising him to act for the petitioner.

7. When the above-mentioned documents shall have been presented at

the College of Commerce, the College will undertake their examination,

and, if there be no reason to the contrary, will grant the required patent.

In the patent will be inserted the demand of the petitioner, or its essential

part ; and the description references being made to the drawings or models,

if any have been lodged, the time for which the patent right is granted,

and also a declaration that the patent is no guarantee for the novelty of

the invention, or for its utility when brought into operation.

10. The patentee is required— 1st, To publish the grant of the patent,

three times at least, in the official Gazette, which publications must be

completed before the expiration of two months from the day of the date

of the patent.

2d, To furnish, before the expiration of two years, to the College of

Commerce, proofs that he is in full exercise of the patent, which period

the College can reduce to one year, or may, in consequence of a petition

to that effect, extend to four years, this being regulated by the value and
importance of the patent in question.

3d, To furnish annually, during the entire period in which the patent

right remains in force, proofs that he continues to exercise the invention.

11. If the holder of a patent desires to transfer it, he must make known
his intention to the College of Commerce, who may give him a permission

to do so; and in this permission, the new holder of the patent should be

informed of the duties that he will have to perform, in order to remain in

the enjoyment of the patent right.

If the transfer is made to any one not residing in the kingdom, this

person must appoint a resident agent or representative, as has been ex-

plained in paragraph 6.

If a patent has been granted for an invention of the same nature as

one previously patented or exercisod by some other person residing in

the kingdom—or if the holder of a patent has given in an incorrect or

inexact description of the means employed for the working of such patent,

so that the real nature of the invention cannot be properly appreciated—

-

or if the holder has given himself out to be the inventor without being
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so—or if a patented invention contains anything injurious to the public

safety or health, or anything having an immoral tendency—all persons

who consider themselves to have been injured by the patent right—or

the public prosecutor, if the public interest be in any way affected,—may
bring an action against the patentee in the tribunal of the district wherein

he resides; or if he is a foreigner, in that of the district where his repre-

sentative resides, the tribunal having the power, if it consider the case

to come under any of the heads above enumerated, of declaring the patent

null and void.

15. A patent right is considered to have ceased and become void, if

the patentee neglect to fulfil any of the conditions set forth in the 10th

paragraph, or if, in consequence of a legal action, a tribunal shall decide

against the patent, as described in paragraph 12.

DIFFERENTIAL ACTION WOOD-TURNING MACHINE.

Wood-turning machinery of differential action, or that class of lathe

which will turn or shape out irregular forms, has always been acaptivating

study for the mechanical engineer. And it may well be so, because upon

the development of such contrivances depends, to an enormous extent,

the subjugation of the production of difficult shapes, to the dominion of

untiring and unerringly accurate machinery. When we have such samples

of differential turning as shoe lasts and gun stocks, we cannot but admit

that mechanical scheming of this nature has its strong allurements, and

is well worthy of being followed with all the ardour of the enthusiastic

machinist. We have been led into these remarks by an examination of

the ingenious plans of Mr. Hugh Dickie, of the Bridge Mill, Girvan,

Ayrshire, who has lately perfected some mechanically good contrivances

for turning the wooden shafts or handles of shovels, hammers, and other

handled implements. By the aid of this machinery, such articles are

turned or shaped to the required differential or irregular form, from a

Fie. 1.

square transverse section, as the wool comes from the saws, to an octa-

gonal section, and thence to a cylindrical or elliptical section, or from the

square section to the cylindrical one, at one operation. The shaping
operation is effected by means of a wheel or rotatory disc, carrying knives
or cutters, and set upon a horizontal spindle revolving at a high velocity.

The piece of wood, or the rough handle to be acted upon, is traversed

along within the range of action of this cutting wheel, in a direction at

right angles to the axial line of the cutter wheel spindle, being kept
steady and fed up at the proper rate by a suitable combination of carrying

rollers. The cutting wheel is formed of a pair of parallel discs keyed
fast upon the spindle, side by side, but with a small metal disc, or roller,

loose on the spindle between them. This roller answers for carrying up
the piece of wood under treatment, clear of the body of the cutter wheel

;

the cutters being disposed on the inner faces of the two discs, so as to

act upon the wood by being set with their acting edges just clear of the

discs: the wood being traversed along a circumferential space left be-

tween the discs, and, of course, in the plane of rotation of the discs.

Plain loose lateral rollers, adjustable to suit different thicknesses of wood,
are employed for guiding the wood as regards lateral shifting, and serrated

rollers, driven by the gearing, are placed above and below the wood, for

the purpose of traversing the wood accurately forward to the cut. The
two first passages through of the wood, bring it from a square to an octa-

gonal section, the cutters being so adjusted that they flatten off the four

corners of the original block ; the block being reversed after the first

passage, and then passed through again. After this treatment, the octa-

gonal handle is passed through a cutter wheel, the cutters in which are

set to give the necessary finished form. When the handles are to be of

the bent form, the blocks are cut to the proper bend to begin with.

Various materials may be operated upon by this machinery, and a variety

of forms may be produced by it, suitable either for handles, or for other

uses.

The actual machinery, as in use in Mr. Dickie's works, is represented

ill our engravings. Fig. 1 is a side view of the machine, and fig. 2 is a

corresponding front elevation. Figs. 3 and 4 are respectively a section

and edge elevation of the cutting disc.

The framing consists of a pair of vertical side standards, A, carrying

two frame pillars, b, which support the actual cutter gearing. The cutter

wheel or disc, c, which is

made in two pieces, with Fi S- 2 '

the cutters bolted in be-

tween them, is carried

upon a short horizontal

spindle running in bear-

ings in the upper part of

the framing, b. The
whole of the movements
are actuated by the fast

and loose pulley arrange-

ment on the bottom hori-

zontal shaft ; the opposite

end of which shaft carries

a large pulley with an

open belt for driving the

cutter disc, and a separate

duplex pulleyarrangement

with a crossed belt for

working the feed roller

movement. At d e are

upper and lower worm
wheels fast on the outer

ends of the spindles of the

feed rollers ; these wheels

being driven by the two
worms on the external

vertical shaft, connected

at its lower end by a pair

of bevil pinions with the

horizontal shaft, driven by
the crossed belt from the

first motion shaft. At P

aro long vertical guide

rollers for directing the wood blank into the sphere of action of the cutter

disc. These rollers work in end bushes which slide in slots in the fram-

ing; a screw-pin action being provided Fig. 3.

for adjusting the rollers to suit different

thicknesses of wood, o h are the upper

and lower feed rollers. They are of

metal, and have seriated edges for taking

in the wood with certainty. The weighted

levers of the first and second order, at

the lower part of the machine, are for

giving the feeding rollers a pressure

towards the cutter disc.

The inventor finds that the knives in

the cutter wheel work cleaner, by having

the corner of the knife nearest to the

centre of the wheel, a little in advance Fig. 4.

of the corner nearest to the circumfer-

ence. This arrangement gives the knife a cutting action across the reed

or grain of the wood, and works with less liability to tear when the wood

is cross.

The best speed for the cutter wheel is 1,800 revolutions per minute.
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If driven at a higher rate, cross-grained wood is left rough, apparently

from the cutting edges striking the wood with such excessive rapidity,

that small portions are torn out, there not being time, as it were, to cut.

The wheels for catting the shafts to an octagonal section may he

mounted on the same frame, by removing the cylindrical cutters. It is

always best to take off the four corners in this way, before bringing the
wood to a cylindrical form. This gives the finishing knives less to do,

and as they are the most troublesome to keep in order, the less hard
cutting they have to do, the better for their working long without
sharpening.

TnE EARL OF CAITHNESS' STONE DRESSING MACHINERY.

Fig. 1. Fig. 2.

The Earl of Caithness, who has so frequently distinguished himself by
mechanical improvements in various departments of industrial art, has

lately directed his attention to the development of the mineral resources

of his Caithnesshire estates, as regards the celebrated and justly-prized
" Caithness flags," or pavement. Caithness stone has long enjoyed the

reputation of being by far the best for paving or flagging purposes, for

oar street foot-ways, and Lord Caithness' labours in the way of utilising

the forgotten treasures of his county, and thus adding to the comforts

of urban residents, whilst he improves the financial condition of his own
district, are deserving of that high commendation which attaches to the

efforts of him who makes two blades of grass grow where but one grew
before.

In pursuing this object, Lord Caithness has contrived and patented

a machine for dressing or facing the stone from his quarries, so as to

dispense with the ordinary manual procedure adopted for the purpose.

This apparatus consists of a set of vertical parallel bars ofmetal, arranged

in suitable guides in a substantial framing, and furnished at their lower

ends with steel or hardened metal cutting or reducing edges. These
bars are actuated by a crank movement, the rotatory action of which, or

other drivmg power, elevates them to a certain predetermined height,

when they are allowed to drop upon the face of the stone or other sub-

stance under treatment, and thus chip or cut away the material to the

required extent. As the catting bars are thus caused to operate, the

stone being dressed is caused to traverse at a slow rate between them,

and hence, a fair, plain surface is produced. The same machinery may
be employed for breaking masses of stone, as well as for cutting or

reducing vegetable matters, such as whin or gorse for feeding cattle.

Our engravings represent one form of the apparatus in two views.

Fig. 1 is a side elevation of the machine, and fig. 2 is a corresponding

front view. The framing resembles that of a planing machine. It con-

sists of two cast-iron side standards, a, carried upon a timber base, each

standard having a front bracket carrying a bearing for the actuating

cam shaft, e, working the cutting bars, u. These bars, which are all

guided vertically in the framing, are shod at their lower cutting ends

with serrated or notched steel faces for chipping the stone. Each of

them carries an adjustable stud arm, d, against the under side of which
the revolving cams of the shaft, n, strike in working. The cam shaft is

supposed to be cast with all its cams—one for each cutting bar— solid upon

it. It is driven by the end belt pulley arrangement, and as it revolves, the

cams, being disposed helically upon it, raise up and let fall the whole of

the operating cutters in succession. This gives a dressing or chipping

action right across the face of the stone beneath, and gives it the finished

surface necessary in foot-ways.

The stone is carried upon rollers, or a supporting carriage, which is

moved forward after each revolution of the cam shaft, to present a new
surface to the cutting action. In some instances, it may be necessary

to elevate the whole of the cutters from the stone, at the instant that the

latter is traversed forward. This is accomplished in the present arrange-

ment by the cam, e, on the end of the main shaft. This cam works
against the free end of a lever hinged to the framing ; a rod from which
lever passes up to the lever, F. The end of this lever, f, carries a small

pulley, which at every revolution of the cam, e, lifts up the longer lever,

a. The latter lever has suspended to it an open frame with an adjust-

able bottom bar coming beneath all the stud arms, D, so that when it

ascends, it lifts all the cutters. In putting in a fresh stone, the cotters

are raised by pulling a chain attached to the opposite outer end of the lever,

a. The traverse of the stone is effected by the link rod, h, worked by a

stud pin from the main shaft ; the lower end of this rod being connected to

the ratchet action of a central traversing chain pulley shaft beneath the

stone. As the stud arms, d, can be set to any height upon their respec-

tive cutter bars, any amount of fall can be given to the cutters with great

facility.

In the example given in our engravings, the notches of all the cutting

faces, except those of the two outside ones, run in the line of the stone's

traverse. The two outside cutters have their notches running the reverse

way, to prevent any chance of injuring the edges of the stone.

This stone dresser, as our illustrations show, is extremely simple in its

construction ; a most important point in all mechanical combinations,
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but here especially so, considering the rough hands into which it goes.

One of the machines is in regular work at Lord Caithness' quarries,

where it effects a marked saving in the labour involved in the works.

GARNETT'S PARABOLIC ISOCHRONAL GOVERNOR.

The importance of securing an uniform speed in the prime movers of

machinery, more especially in the manufacturing districts, as regards

economy of time, fuel and material, amount of production, and superiority,

both in appearance and reality, of the article produced, is universally

appreciated. The prevailing use of the common centrifugal ball gover-

nor, in the face of the numerous plans that have been devised with a

view of superseding it, proves that its defective action is considered to

be more than counterbalanced by its simplicity, durability, and general

good service. This defective action chiefly consists, first, in requiring

an increase or decrease of the velocity of the engine at every altered

position of the balls, whether arising from an increase or decrease of the

moving force, or reciprocally, an increase or decrease of the load ; and,

secondly, in the want of sufficient energy for immediate action on the

regulating valve, in consequence of the small range that can practically

be allowed to the balls; for the greater the range, the greater is the

variation of velocity required by the common governor between the two

extreme positions of the balls, and it is, therefore, neither sensitive nor

self-adjusting.

Fig. 3.

In the " Parabolic Isochronal Governor," invented by Mr. Thomas
Garnett of Liverpool, there is combined, to a certain extent, the simpli-

city and durability of the common governor, without its defective action.

In contradistinction to the common governor, it requires one constant

velocity or time of revolution in any position of the balls, and they will

not rest except at that constant velocity. In fact, they will not permit

any deviation from the mean velocity, however small, and whether

caused by the increase or decrease of the moving force—or reciprocally

—of the load, without immediately exerting a force to retain the constant

velocity. Hence it is extremely sensitive, and will generally indicate

the variation of the effective moving force in the crank circle, at the

middle and top and bottom of the stroke, by a slight vibration of the

sliding bush, which exercises a beneficial effect on the regulating valve

in preventing the tendency to stick when it remains stationary. It,

moreover, acts immediately on the regulating valve with an energy pro-

portioned to the range of the balls, which, in this governor, is not limited

except by the space allotted to it.

It does not require the stop valve or the connecting-rod to the regu-

lating valve to be adjusted when there is a permanent increase or de-

crease of the load, but is self-adjusting. If the engine is suddenly re-

lieved of its load, the action on the valve is so immediate that the danger,

which would otherwise exist, is averted.

It is also capable of adjustment by a very simple arrangement, so as

to serve for any required uniform speed within reasonable limits. For
instance, one of these governors made for regulating the speed of an

engine to 40 revolutions per minute, can be adjusted so as to serve for

35 or 45 revolutions per minute, or any intermediate velocity which may
be required. To avoid oscillation of the balls in cases where the varia-

tions of the load are great and sudden, a horizontal sliding weight, or a
suspended balanced weight, is so arranged as to receive the momentum
acquired by the balls, which tends to carry them beyond the position

where the pressure on the piston, and the load, are in equilibrio.

Fig. 1 of our engravings is a side elevation of this governor ; fig. 2
is an end elevation ; and fig. 3 is an end view of one of the balls or

weights. A B is the governor spindle, supposed to be driven at the top

;

and c D e is a curved involute guard, along the upper surface of which
the weights, p, move, when the governor is regulating the valve. These
weights have narrow grooves turned out of the middle of each, as shown
in fig. 3, and they are embraced by the rods or links, a, which pass
through a slot in the middle of the spindle, and are connected to the
ordinary sliding bush, i, by the connecting-rods, H, which, as well as the

links, Q, pass through a slot in the middle of the guard, ode, on each
side. This guard is fixed to the spindle by cotters or pins at a d. The
sliding bush, i, acts upon the valve by the usual means of levers and
rods. The upper surface of the involute guard, cde, is formed to a curve
parallel to that of a common parabola, whose semi-parameter is equal to

the altitude due to the time of revolution of a conical pendulum, and
equidistant from it, by a distance equal to the radius of that part of the

weights or balls which rests on the guard. Hence the altitude or height

of intersection with the axis of the radii of curvature, above the horizon-

tal plane of revolution of the balls, is in every position a constant quan-
tity. This altitude, therefore, being constant, the time of revolution,

and the number, are also constant in every position of the balls, when
they are at rest on the curved guard. Thus the least increment or

decrement of the velocity of the spindle beyond the mean, equally affects

the balls, in whatever position they may be.

This regulator seems to be adapted for regulating the valves of hori-

zontal watermills or turbines, as it may be made simply by a curved
surface and a weight forming the valve at each orifice. It is also well

adapted for maintaining an uniform time of revolution of the revolving

lights in lighthouses, and for regulating the sluice gates of water-wheels,

and, indeed, the motion of machines generally.
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RECENT PATENTS.

MANUFACTURE OF CONFECTIONERY.

Alexander Keillee, Dundee.—Patent dated June 25, 1856.

Messrs. Keiller, Dundee, whose name possesses a world-wide fame in

that little inscription "Keiller's Dundee Marmalade " alone, as appearing

on the little pots of the excellent Scottish conserve, have here introduced

some important improvements in the machinery employed in the confec-

tionery trade, in the manufacture of "pan goods " and "lozenges." In

the manufacture of pan goods according to this invention, the pan, which

is formed with an external steam jacket, is suspended by overhead links.

During the working of the pan, it is made to revolve continuously in any

convenient manner, so as to give the ingredients employed in making

the goods the necessary rolling working action. In one convenient ar-

rangement for effecting this rotatory action, the bottom of the pan has

attached to it an external stud pin at its centre, and this is jointed to a

short crank, fast upon the upper end of a vertical shaft. Thus, as the

actuating shaft revolves, the crank action gives the pan a rotatory swing

upon its overhead centre of suspension. Instead of this mechanical

arrangement, the pan may have the proper motion given to it by a hori-

zontal eccentric, the rod of which is slotted and set upon a vertical pin to

act as a lever, the other end of the rod being jointed to a crank pin upon

the bottom of the pan. Steam is supplied to the encircling jacket of the

pan by a flexible pipe in the usual way, and the bottom of the pan in the
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interior is formed with a convexity or prominent bulge, so that the goods

being produced are caused to roll off the central portion of the pan and

form an annular layer in the pan's bottom, and thus spread evenly, instead

of falling into a thick mass.

In making lozenges according to these improvements, the punching

out of the lozenge liscs is effected by solid punches acting upon a perfo-

rated table or cutting plane. As the dough is laid upon the table, the solid

punches being caused to descend, pass through the dough, and thence

through the corresponding perforations, thus cutting out the discs or

lozenge pieces quite freely and sharply, and obviatiDg all difficulties as

to cloggiug up of the cutters.

Fig. 1 of our engravings is a front elevation of the confectionery pan and

its suspensory details. The pan, a, in which are placed the confectionery

articles to be operated
Fig- 1. upon, is of the usual sphe-

roidal form, and consists

of a double shell of copper,

arranged so as to leave a

space between them. The
inside shell is bulged or

made convex at the centre,

so as to throw the articles

being treated into an an-

nular form, and thus pre-

vent their being heaped up
into a central mass. The
pan is carried in an iron

frame, consisting of an
embracing hoop and three

straps, united beneath at

the centre, and projecting

above the rim to form eyes

for the attachment of the

suspensory rods, E. These
rods pass up to separate

staples fixed in the roof

of the apartment or in

an overhead framework.

Disposed directly below
the centre of the pan,

and attached at the point

of junction of the three

straps, is a socket or hearing piece, c, arranged to work upon the pin

of a crank, d, set upon the upper end of a short vertical shaft, e, the pin

of the crank being by preference of a barrelled form, to allow the pan

to be slightly inclined. This shaft is carried in a footstep bearing in a

base plate, and in a collar bearing in an arched bracket, bolted to the base

plate ; and it is furnished with fast and loose pulleys, so as to be driven

by a belt from some external revolving shaft. When the shaft is set in

motion, it imparts a peculiar rotatory swing to the pan, carrying it round,

Fie. 2.

but without turning it upon its own axis, and it is this peculiar movement
which is found so beneficial in the manufacture of the articles operated

upon. The pan is heated by means of steam, which is admitted into the

space between the inner and outer shells by a pipe, F, of india-rubber or

other suitable flexible material, which accommodates itself to the motion

of the pan, the pipe communicating with a steam pipe which passes to a

steam boiler. The products of condensation are allowed to pass off from

the steam space by a small pipe, o, communicating with the centre of the

pan's bottom. When what are called " pearled " goods are treated in the

pan, sirup is allowed to drip upon them in the usual way from cans, H,

suspended from the framework ; these cans being formed with funnel-

shaped bottoms, which are furnished with valved apertures capable of ad-

justment according to the flow of sirup require \ In the lozenge-making
apparatus represented in side elevation in fig. 2, the sheet of material out

of which the lozenges are to be punched, is passed between two pairs of

rollers, a b, which reduce it to an uniform thickness, determined by the

spaces between the rollers. The lower rollers of each pair are ill fixed

bearings, but the bearings of the upper rollers are capable of adjustment
in slots in the framing of the machine. The adjustment is effected by
means of screw spindles, which carry bevil wheels on their upper ends,

these bevil wheels being in gear with bevil wheels upon horizontal shafts,

worked by the hand-wheels, this arrangement insuring that the rollers

shall always be horizontal. From the second pair of rollers, b, the sheet

of material passes along upon an endless cloth, c, which is stretched

round two rollers, and is driven by means of a ratchet wheel, d, fixed on
the spindle of one of the rollers. This endless cloth conducts the sheet of

material between the perforated bars or plates of the punching apparatus.

This apparatus consists of a reciprocating bar, arranged to work in slots

in the framing, being actuated by means of eccentrics or cranks on the

driving shaft, E, below ; the eccentrics operating upwards by means of

the rods, f. To the bottom of the bar are fixed the punches, which are

solid, and correspond in transverse section to the form of lozenge required.

These punches work through holes made to fit them in the upper fixed

bar or guide plate, and pass onwards through similar holes in the lower

fixed bar, carrying portions of the lozenge material through the latter bar,

which answers as the fixed disc for the punching action. The lozenges

are thus punched to the exact form of the punches, and they fall from the

underside of the lower bar upon the endless travelling cloth, a, below,

which conveys them away.
In the meantime, before the next descent of the punches, the lozenge

material is moved forward, so that a fresh portion is next operated upon.

The shaft, e, carries on one end fast and loose pulleys, so as to be driven

by a belt, and on the other end a disc, H, from which the feeding move-
ments are derived. This disc is formed with a slot, in which a pin is ad-

justed according to the length of stroke found requisite, the pin having

jointed upon it a rod, j, the other end of which is jointed to a lever carried

loosely on the spindle of the lowermost roller, b. This lever is connected

by a rod, k, to a similar lever, loose on the spindle of the lowermost

roller, a, and both levers have a vibratory motion imparted to them from

the pin on the disc, h. The levers carry palls which gear into ratchet

wheels, x, fast on the spindles of the lowermost rollers, a and b, and the

rollers, a and b, are consequently turned a certain distance round at each

revolution of the driving shaft, thereby carrying forward the lozenge

material. To drive the endless cloth, the lever driven by the rod, j, is

made with an arm projecting downwards, and which works a horizontal

rod carrying a weighted pall, contrived to act on the ratchet wheel, fast

on the spindle of one of the rollers of the endless cloth. The free end of

the rod works through an eye in a stud attached to the framing.

PERMANENT WAY OF RAILWAYS.

Hogh Giieaves, London.—Patent dated May 15, 1856.

Mr. Greaves, the well-known patentee ofthe "surface-packed" sleepers,

has here developed a system of cast-iron permanent way, some modes of

jointing rails, and a new form of railway bar. The sleepers are in some

cases round, with one or more
corrugations round the centre for FiS- *

giving strength; oval, or in the

form of a ring, the concave side

in all cases being placed towards

the ballast ; when they are in the

form of a ring, they may likewise

be rolled out of a ring of bar-iron.

These sleepers will enclose the

ballast on all sides, except when
in the form of a ring, when the ballast will be visible in the centre. In

some cases, the rails and sleepers forming one line of roadway are con-

nected together by tie-bars, to preserve the guage and angle of the rail.

A rib is cast on the sleeper at right angles to the rail, or parallel with it,

or there is inserted a short bar of wrought-iron, round which the metal

is run in casting. In securing the rails at the joints, instead of using

three distinct wooden keys to a three-jawed chair, as patented by Mr.

Greaves in 1852, one long taper wooden key is used, or three vertical

wood wedges, and on the fish in the inside or outside there is cast

a short stud, which fits into a hole in the rail to prevent its tra-
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veiling; and the fish on the other side, if of wrought-iron, has a hole

punched, and a short pin inserted, or burr raised, fitting the same hole or

the hole in the rail, to prevent the

fish from travelling when the key
is driven home ; or two fish plates,

two bolts, and one wooden key
between them, for securing the

joints of the rails, are used, or a

double-jawed chair and two fish

plates secured by a wooden key.

In order the more effectually to

equalize and economize the iron of

the tyres of the wheels, a rail, the stalk of which may be out of the centre,

is used, the inner edge of the working surface only of the rail being em-
ployed as a guide for the wheel flanges; or the usual section of rails may
be employed with a flange added, rising above the working surface on
the outside of such rail to act as a guide, as the wheel flanges now do,

so as to bring into work that part of the tyre which is now turned off and
wasted. For railways laid in the streets, or at those places on railways

whore horses are employed, paving blocks of iron, in which the rails

rest, where rails are required, are used. These blocks will be hollow,

of a square or hexagonal, or other form, flat on the surface, or nearly

so, and packed through a hole in

F'& 3. the surface of such blocks, and
will be cast with projections on
them as foothold for the horses.

Fig. 1 is an end view of a
sleeper, rail, and tie-bar, the

curved dotted lines showing the

form of the sleeper ; A is the rail,

B the wood key, u the sleeper, d
the tie-bar, and e another method
of tieing the sleeper to the opposite

one, when the bar, D, is not em-
ployed; f are strengthening ribs.

Fig. 2 is a side view, and fig. 3
is a plan.

The specification details various

other arrangements for carrying

out the plans which we have indicated in the earlier part of this article.

REGULATING FURNACE DAMPERS.

W. Webster, London.—Patent dated July 23, 1856.

The varying pressure of the steam in the boiler is here used for govern-
ing the furnace damper, such pressure being caused to act upon a flexible

diaphragm, a movement from which passes to the damper.
Our engraving represents a vertical section of this arrangement of

apparatus, for regulating or adjusting the dampers of steam-boiler fur-

naces. A is a flexible diaphragm, which is preferred to be of canvas or

other fabric combined with vulcanized caout-

chouc; this diaphragm is firmly secured or

held at its edges between the metal ring, b,

and the dished or recessed plate, c, the ring,

b, being screwed or bolted firmly down on to

the plate, c. An operator, d, consisting of a
slightly convexed disc, fitted or formed with
a central stem, e, rests upon the flexible

diaphragm, the convexity of the disc cor-

responding to the concavity of the plate, c;

the upper end of the stem, e, of the operator is forked, and made with
a A or knife edge at the bottom of the fork, which fits into a correspond-
ing transverse notch on the underside of the weighted lever, f, the sides

of the fork on the stem preventing the latter from being accidentally

displaced laterally from the notch in the lever. This lever works at

one end on knife edges at G, one of these knife edges being placed on
each side of the lever, and bearing against the underside of the hooked
and forked bracket, h, in one piece with the metal ring, b; the free end
of this lever is connected by means of a rod, i, lever arm or crank, k, or

by any other convenient arrangement of mechanism, with the swing
damper, L, which is represented in the figure as being placed inside the
chimney or funnel, m, of a steam-engine boiler. Any kind of damper
may be actuated by suitably arranging the details which connect it with
the end of the weighted lever, F. n is a pipe which opens at one end
underneath the flexible diaphragm, a, and communicates with the boiler;

this pipe may be bent into the form of an inverted siphon, and filled or

partially filled with water, so that the steam from the boiler does not act

directly upon the flexible diaphragm, with the view of preventing injury

to the diaphragm from the hot steam; but steam, if considered desirable,

may be employed to act directly upon the diaphragm.

The apparatus is regulated before being put into operation, by adjust-

ing the weight, f', on the lever, F, according to the degree of pressure to

which the steam is to be allowed to rise before the damper is to be
actuated. To facilitate this operation, the lever may be graduated or

divided, after the manner of an ordinary safety-valve lever. When the

pressure of the steam in the boiler exceeds the pressure for which the

weighted lever has been adjusted, the diaphragm, a, will be raised in

consequence of the pressure thereupon of the water in the pipe, n, which
will be forced out of it underneath the diaphragm by the increased

pressure of steam. This raising of the diaphragm produces a correspond-

ing elevation of the operator, d, and lever, f, and this will obviously

have the effect of closing or partially closing the damper. An adjusting

screw, o, in the top of the guide bracket, p, serves to limit the rising

motion of the lever to any required extent; on the steam pressure

decreasing, the weighted end of the lever will descend again, and open
more or less the damper. It is thus obvious that the draught of the

furnace is effectively regulated, that is, either increased or diminished

by and according to the pressure of steam in the boiler. As the entire

regulating apparatus is both simple and compact, it may be fitted up in

any convenient situation, and it may be attached to the boiler itself, or

to a stand or shelf in any convenient part of the boiler shed.

This regulating apparatus possesses the great advantages of saving of

fuel, preventing the excessive action of the fire upon various parts of

the furnace, and preventing the straining of the boiler by the excessive

pressure of steam therein, and therefore the explosion of the boiler, whilst

the apparatus itself is simple, compact, of light weight, and inexpensive.

ASPHALTIC LUBRICATING OIL.

Dk. J. Y. Simpson, Edinburgh, and Pkofessor Wyville Thomson, Belfast.

Patent dated May 15, 1856.

The eminent inventor of the application of chloroform for subduing
physical pain, in conjunction with a brother professor, has here intro-

duced asphaltum, and, in particular, the asphalte of Trinidad, for the

manufacture of a lubricating oil. In the process adopted by the patentees,

the asphalte is first of all distilled at a temperature somewhat below that

which produces redness. This operation produces a thick pitchy liquid

distillate, which is redistilled at the same temperature. The second

distillate is a liquid of a slightly more limpid character, and less darkly

coloured than that resulting from the first operation, whilst a residuum

of fine charcoal is left in the retort. The distillate partially purified in

this way is next subjected to agitation with about one-tenth of its bulk

of sulphuric acid, when many of the impurities contained in it unite with

the acid and fall to the bottom. The clearer liquid is poured off, and
agitated with a caustic alkali, or with a mixture of quicklime and chalk.

The liquid is subjected to washing in this way with acid and alkali

alternately, until it becomes pale in colour, care being taken to remove

the sulphurous acid at the termination of the washing operation. The
liquid is then put into an iron retort, and distilled at a moderate heat

until about one-third of the quantity "comes over." This first portion

of the distillate is principally naphtha, and is set aside, and the distilla-

tion continued at a higher temperature, until the remainder comes over,

leaving a very small residuum of charcoal in the retort. The liquid

resulting from this third distillation is nearly limpid, containing but

little paraffine, and it is this liquid which is adapted for lubricating pur-

poses. It is not, however, suitable for such purposes alone, or in an
unmixed state ; but, to render it so, it is mixed with animal or vegetable

oils, and the mixtures so formed possess properties rendering them very

suitable for lubricating. Thus, for example, the liquid resulting from

the preceding processes may be mixed with rape or sperm oil, in the pro-

portion of about one part of the oil to nine parts of the liquid produced

in the manner described
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RAILWAY BUFFER, DRAW, AND BEARING SPRINGS.

George Richardsox, London.—Patent dated November 28, 1855.

Mr. Richardson's springs are of the caoutchouc or gutta-percha kind,

the elastic action being obtained by combining together a series of blocks

of the vulcanised material, so shaped as to effect a saving in the quantity

of material used, as well as a reduction in the size of the containing

chamber of such material. To accomplish this result, each block is made
with its two ends of larger diameter than the central or intermediate

portion, thus allowing free room for the bulging action of the block when
under end compression within a containing cylinder of comparatively
small diameter.

Oar engraving represents a partial longitudinal section of a buffer

spring of this class. In this figure, a, are the hollow elastic blocks con-

tained in the telescopic sliding case or chamber, b c, the part, n, being
attached to the buffer beam, whilst the front portion, c, carries the acting

buffer head. Metal discs are interposed between each block, each of

these discs having a central enlargement or shoulder, e, entering the

tubular parts of the blocks to steady them. Each of the elastic blocks

is reduced in diameter at its central part, so that when subjected to

working compression, it will not bulge beyond the straight dotted line

shown at the front block, and thus all the blocks have ample room for

working in the interior of a case of comparatively small diamete:. The
dotted line may be taken to indicate the initial or zero form of the com-
mon elastic blocks, and with such parallel blocks or plain cylinders, it is

obvious that the lateral expansion from end compression, would cause

immediate contact with the interior of the chamber, and thus prevent the

legitimate elastic action of the blocks unless they were contained in a

correspondingly wider chamber.

The same simple arrangement is obviously applicable for draw and
bearing springs, and it certainly accomplishes the desired end in a most
effective and ingenious manner.

SPINNING AND TWISTING MACHINERY.

R. M'Cloy & John- Hare, Glasgow.—Patent dated May 17th, 1856.

This invention, which is applicable to most of the routine processes

of manufacturing or preparing threads or yarns from fibrous materials,

of various kinds, is especially serviceable in its adaptation to the
" Throstle," as employed, for example, in the spinning of cotton. In a

throstle fitted up in this way, according to one modification, the spindle

is supported in free, loose bearings ; and the necessary " drag," or dif-

ference of rotation in the parts for the " winding on," is obtained between
the spindle and the flyer. The flyer is inverted; that is to say, its legs

point upwards, instead of downwards, as in the common throstle. The
spindle is supported in a footstep, carried by a bottom traversing rail

;

and above this rail is a second traversing rail, carrying a tube, standing

up from the top of the rail, this tube having, in its upper end, a collar-

bearing for the steadying support of the spindle, which is passed up
through the tube. The bobbin on which the yarn, as spun, is wound, is

passed upon the upper end of the spindle, and rests upon a collar-piece

thereon, having the usual connections for causing the bobbin to rotate

with the spindle. The tube is passed through a third and stationary

rail, above the other two ; and upon this rail the inverted flyer rests, by
a prolonged collar, formed upon the flyer. This collar of the flyer fits

loosely upon the stationary tube, and it is there that the drag is formed.
The flyer only is driven directly, motion being communicated to it by a
driving band, passed round the collar, which acts as a wharve. As the

a—vol ix.

flyer revolves in working, the yarn from it causes the spindle to revolve
also; but at a somewhat slower rate, owing to the frictionally retarding
drag. The building of the yarn upon the bobbin is ac-

complished in any convenient way, by traversing the Kg. 1

spindle and its tube up and down through the collar of — ^^^
the flyer. To temper the factional drag, a band or light

*~

cord is, or may be, passed zigzag along the line of the

spindles, at their lower parts, so as to exert some lateral

pressure on the footsteps. By this invention the parts

may be driven at an extraordinarily high velocity,

without any jar or inconvenience. The system, and
the apparatus employed in carrying it out in practice,

are obviously applicable to all textile machinery of the
" flyer " class, such as roving and slubbing frames and
twisting machines.

Fig. 1 is a partially sectional elevation of a spindle

and flyer, and accompanying details, showing one mode
of carrying out this invention ; and fig. 2 is an elevation

of a peculiar form of cam, which it is preferred to use
in conjunction with the improved spindle and flyer

arrangement, for acting upon the copping, or building-

up movement of spinning frames, having two rows of

spindles arranged back to back. The spindle, d, is

made of comparatively large size, and is supported in a
footstep, f, in the bottom traversing rail, g. The
spindle passes up through the stationary rail, o, and
through the body, l, of the flyer, which rests on the
rail, o. The body, n, of the flyer is also supported and
steadied in collar bearings, in an upper stationary rail,

p, the driving strap, n, being passed round the portion

between the rails, p and o.

The flyer legs or arms are each formed with double

eyes for the passage through of the yarn or thread, which is buing spun,
and wound up into a cop or pirn, or upon a bobbin. The ordinary eye of

the leg is at Q, for guiding the thread in the usual manner ; but the leg is

prolonged above this eye to the extent of about three-eighths of an inch,

more or less, and it terminates in a second open eye or loop, r. This
duplex-eye arrangement affords a simple and most efficient means of

giving a tensional drag to the thread, as the attendant first enters the
thread through the terminal eye, r, and then gives it one or more turns
round the plain part of the leg, between the two eyes, and finally passes
it through the lower eye, q. The attendant can thus adjust this ten-
sional drag to any required extent, by adding to or reducing the number
of twists of the thread, as may be desired during working.
The cam represented in fig. 2 is designed, as already stated, to work

the copping, or building-up movement for winding on shuttle-pirns, in

frames having two rows or banks of spindles, placed back to back.
A cam for each side is used, the two cams being set a

quarter round from each other, so that if the detail

transmitting the movement to one set of spindles is

being for the moment acted upon by the part, a, for

example, the part, b, will be acting upon the detail con-

nected with the other set of spindles ; and as one part

corresponds to the point of the pirn, or to the smallest

circle, and the other corresponds to a wider portion, the

movements of the two sets of spindles will be combined
together, so as to render the demand upon the driving

power uniform, or nearly so. The cam is indented at a,

for the purpose of laying a comparatively larger amount
of thread upon the widest part of the pirn. Thus the

point, c, corresponds to the widest part of the cone of the pirn ; and after

passing that point towards a, the thread is wound up the cone a distance

corresponding to c a. From a to d, the thread is wound down the cone
again ; and from the point d to b, the winding on is carried gradually up
from the widest to the narrowest part of the cone, in the usual way.

SYMPATHETIC STRINGS FOR MUSICAL INSTRUMENTS.

Rev. G. Jacque, Auchterarder.—Patent dated July 17, 1856.

Mr. Jacque's most ingenious invention concerns the adaptation, to

stringed musical instruments, of what we have termed " sympathetic"
or secondary strings, for the purpose of improving the musical tone and
effect of the instruments. When such musical instruments consist of

a hollow box, as in the case of the violin and guitar, there are placed in

the interior of such hollow box a series of strings, either of wire or

other suitable material, mounted upon a separate moveable box or case,

and arranged so that such strings cau be tuned by means of pegs and

Fig. 2.
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nuts in the ordinary way. Such separate box, or case, may be inserted

through a suitable opening, to be afterwards closed, in the end or side

of the instrument, and may be retained in its place by means of grooves,

catches, screw posts, or other suitable means. The interior box or case

may carry from one to twenty double strings, or even more, which ought

to be tuned in unison with the instrument to be played. One string will

produce a certain amount of effect, but the best effect is obtained when
the strings of the interior case embrace a polychord chromatic octave.

The object of this improvement is to obtain a resonance from the interior

strings, by means of sympathy with the strings of the instrument, as

they are struck or touched.

Fig. 1 is a longitudinal section, or sectional elevation, of an ordinary

violin, to which this arrangement of secondary or sympathetic strings is

applied. Fig. 2 is a horizontal section, or sectional plan, of a violin

corresponding, showing the whole of the internal sympathetic string
arrangement. The main box, or sounding chamber, a, of the violin, is

constructed in the ordinary manner in every respect, and it is strung
with strings, b, as is usual in such instruments. It is this box, or

chamber, which serves for the reception of the secondary or sympathetic
string apparatus, c, consisting of a long, narrow, rectangular sounding-
box, or hollow frame. This hollow frame is composed of a central longi-
tudinal rib, or stay, supporting the upper and lower thin sounding-
hoards, e, over which are stretched the upper set of sympathetic wires,
or strings, f, and the lower set of similar strings, g. The end blocks,
H and l, afford the means for this distension, which is effected by the
tuning or setting pins, or screws, j, in the end block, h. The opposite
end block, i, carries a set of fixed abutment pins, k, round or over each
of which each double string, or wire, is looped. The two ends of each
double string are passed together over the individual stop pins, l, in the
end block, n, and are then finally attached to the tuning-pins, j. In
this way one tuning-pin tunes two strings, the operation being facilitated

by sliding nuts moving along the inclined stop slip, m, at one end, and
the row of stop pins, l, at the other.

In addition to these details, the sympathetic string frame has two side,
or edge, sounding chambers, formed by the longitudinal pieces of wood,
k, which, again, have side or edge pieces, to carry sounding-hoards, o,
for the two sets of side strings, p q. These two sets of side strings are
attached and tuned in a manner precisely similar to that of the upper and
lower sets. In the present instance, the upper and lower sets of strings
each consist of nine double strings, whilst the two side sets each consist
of four double strings, the whole being tuned in unison with the playing
strings of the instrument ; and it is preferred that the series should
embrace a full and accurate polychord chromatic octave.
On the upper side of this string frame, there is placed a platform piece,

n, extending across its whole width, and carrying a vertical stay pin, s,

for bearing against the interior of the upper sounding-board, or belly, of
the violin; whilst a similar platform, t, is set upon the lower side of the

frame, to carry a hinged stay-pin, rj. Thus fitted, the entire sympa-
thetic string arrangement is placed in the interior of the violin box, or

case, being entered therein by an end door, hinged, at v, to the violin

case. Previous to the insertion of the string-frame, the hinged stay-

pin, u, is turned, or folded down, upon its platform, to facilitate the

admission of the frame; and when put in, the stay-pin is turned to the

position shown in the drawing, so that its free end bears tightly against

the interior of the lower sounding-board, or of the detaching, tightening

instrument, and thus steadying the whole, and confining the direct con-

tact of the sounding-frame, with the main case, to these two points and
the place of attachment at the entrance door. The connection at the

entrance end is formed by the two upper stay-pins, w, carried upon the

end block, h, of the sounding-frame, the upper ends of these pins being

set up against tiie interior of the upper sounding-hoard of the main case,

and the two adjustable screw-pins, x, passed through the end block, h,

and screwed down with their lower ends hard against the interior of the

lower sounding-board, thus securing tightness and isolation, which are

essential to the full effect. In this way, the sympathetic string frame is

made to form part of the violin, allowing the full effect of the sympa-
thetic influence of the secondary strings to be given out, in answer

to the tones of the primary playing strings.

In the example of the arrangement here selected, the sympa-
thetic string frame is disposed diagonally in the interior of the

main case, in order to secure as much room longitudinally as is

possible; but it is obvious that it may be disposed in a straight

line fr.im end to end if desired. The secondary or sympathetic

strings may be tuned and applied in a variety of ways, and they may
even be attached directly to the main case, but it is preferred to adopt

the special plan which I have herein represented.

It is obvious that this system of secondary and sympathetic strings is

applicable to a very great variety of musical instruments, such, for ex-

ample, as the harp, guitar, viola, violoncello, piano, and other instru-

nents; and that, with due regard to the mechanical arrangement and

tuning of the sympathetic strings, in concert with the main or pri-

<&)!§ mary playing strings, a vast increase in the volume and resonance

of the musical tones can by this means be satisfactorily obtained.

RAILWAY SPRINGS.

Richard Cht.imes, Rotherham.—Patent dated April 9th, 1856.

The springs made under this patent are of the composite helic kind

—

one helical spring being disposed inside another in the spring chamber

—

the helices being reverse to each other, or right and left respectively, to

prevent derangement from the entangling of the parts. The helices are

also made of different lengths, so that one elastic action will come into

play after the other, just as the working resistance demands. Our
engraving shows a buffer spring of this kind in partial longitudinal

section. The helical springs, 1, 2, and 3, are contained in one common
spring box, a, without any partitions to separate them from each other.

The outer spring, 1, is both longer and of larger diameter than the second

spring, 2, which is placed inside it, which latter spring is longer and of

larger diameter than the third spring, 3, which is placed inside 2; and in

order to prevent the springs from locking or becoming foul of each other,

a spring which is twisted or turned in a right hand direction alternately

with a spring twisted in a left hand direction, are used, so that two
having the same direction of twist are never placed together. By this

simple arrangement, all chance of their becoming locked with each other,

which would be the case if two springs, twisted in the same direction,
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were placed together, without some division piece to keep them separate

from each other, is obviated.

Any convenient number of springs may he used, so that one is placed

inside another; and by making them of various lengths, a gradually in-

creasing resistance is brought into play as the pressure increases, the

combined springs having a compensating action as they will come into

action successively, that is to say, the longer ones first, and then the

shorter ones, according to their several lengths.

ROTATORY SHUTTLE BOX LOOM.

"W. Foster, Black Dike MMs, Bradford.— Patent dated March 25t!i, 1856.

Mr. Foster's present invention relates to a new mode of actuating the

ingenious movement of a rotatory shuttle box in looms where several

shuttles are used in concert. Our main engraving represents an end

elevation of a portion of a power-loom, fitted up in this way. a is the

main framing of the loom, which is fitted with a cross rail, a', carrying

the studs for supporting the principal part of the mechanism.

A small spur pinion, b, is keyed on to one end of the tappet shaft,

and gears into the large spur-wheel, c, working on the fixed centre

in the rail a'. On the back face or inner side of this spur-wheel are

fitted four segmental projecting rims, d, shown in the dotted lines.

The intervening spaces between these rims may be fitted up so as to

continue the circle by means of the moveable segments, e, turning

on studs in the spur-wheel, by which means the segments may be

interposed or removed at pleasure for weaving 2, 4, or 8 picks during
the passage of one link of the endless hinged tappet chain, f, over the

anti-friction rollers, o. In the ends of the two levers, h, is a star wheel,
working on the stud in the rail a ; this star wheel has eight recesses or

slots, j, formed in its circumference, and its curved edges, k, admit of

the segmental rims, d, of the spur-wheel, c, gliding over them without
moving the star wheel, whilst, at the same time, the star wheel is pre-

vented from moving round its axis. But when one of the outer studs or

pins, L (which may be removed at pleasure), in the back face of the
spur wheel comes in contact with one of the recesses, j, in the star wheel,

the latter is caused to turn to the extent of one eighth part of a revolu-

tion. This partial revolution is imparted to the grooved drum, m, con-
nected with the star wheel, and as this drum serves as a carrying drum
for the endless tappet chain, f, it follows that a certain amount of motion
will be imparted to such chain.

A second drum serves to carry the upper part of the chain, and keep it

in a state of tension. This latter drum is fitted into the slot of the

framing, so that it may be slid np or down to suit the desired length of

the chain, f. This chain is fitted with a number of small projecting

pins or studs, n, arranged in two rows along the length of the chain.

These studs are moveable, so that they may be arranged in the chain to

suit the pattern of the goods required. These studs during their passage

over the anti-friction rollers, g, on the ends of the levers, n, depress either

one or other of these levers, according as a right or left hand stud comes
into operation. The levers, h, work on the fixed centre, and are jointed

at their front ends to the pusher rods, o, which are respectively connected

at their upper ends with the pushers, r, working on fixed centres. The
upper pusher acts upon the upper teeth of a ratchet wheel on the axis,

q, of the rotatory shuttle box, e, and the lower pusher acts upon the

under teeth of a second ratchet wheel on the axis of the shuttle box.

The teeth of this second ratchet wheel are made in the reverse direction

to those of the first mentioned wheel.

The axis, Q, or spindle of the shuttle box is carried by the slay, so

that at the forward stroke of the slay, if a change of shuttle is required,

the end of one or other of the two pushers, which has been previously

raised or lowered as the case may be, is brought into contact with the

teeth of one or other of the ratchet wheels, thereby causing the shuttle

box to be turned round a certain requisite distance in one direction, or

the other, accordingly as the upper or lower pusher has been brought
into action, thereby effecting the desired change of shuttles, the shuttles

being contained in the grooves or recesses, s, in the circumference of the

shuttle box, k. It will be obvious from the above description that one

set of studs in the chain, f, serves to actuate the upper pusher, whilst

the other set actuates the lower pusher.

By constructing the pushers in such amanner as to enable them to be

either shortened or elongated at pleasure by means of sliding pieces, it

will be obvious that the shuttle box may be caused to turn on its axis, Q,

a greater or less distance, so as to bring up the first, second, or third

shuttle contained in the recesses before mentioned in the shuttle box, in

order to vary the colours in the pattern as may be required.

STOP MOTION FOR DOUBLING FRAMES.
R. Blackwood, Kilmarnock.—Patent dated June 2, 1856.

This contrivance effects for the doubling frame what the "weft fork'-

or "protector" has long ago done for the power loom. It consists of a

pair of small levers or moveable guides, each having an eye through

which is passed an end of yarn or thread, one end from each of the two
or more containing bobbins which hold the yarn to be doubled. Should

one of these ends or threads

break or fail, another small Fi s- 1.

lever connected with the first

levers turns up and acts upon
a lever or mechanical connec-

lion working a second shift-

ing lever and eye, through

which both or more ends of

the yarn or thread are passed,

so that the eye is made to

bring the ends or threads

laterally out of the line of

action of the rollers which
draw forward the yarn on its

way to be twisted by the

spindle and flyer. In this

way, should either of the

threads break or fail, no waste

can ensue, as the rollers can

no longer bring forward the

yarn. The same movement
acts also upon another me-
chanical arrangement passing

down to the doubling flyer, or

spindle, or wharve, or bob-

bin, in such a manner that

when a failure of the yarn
occurs, a stop is passed with-

the path of rotation of the

flyer and spindle. In this

way each spindle's movement
is independent of the rest, so

that the stopping of any in-

dividual spindle does not interfere with the others. When the stop

is so passed, the flyer with its spindle is stopped, and consequently the

twisting and winding-on action ceases; or the motion of the spindle and
flyer is stopped by throwing the driving band upon a loose pulley.
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Fig. 2.

Fig. 1 is a transverse vertical section of part of a doubling frame,

explaining the action of the improved stopping mechanism, and fig. 2

is a plan of one of the details as detached. In these figures the parts

are shown as arranged for drawing the threads off the two bobbins, A,

twisting or doubling them together, and winding the compound thread

upon the bobbin, b. Each thread, c, is passed, on its way to the draw-

ing rollers, d, through a guide eye carried by a small lever, e. arranged

in such a manner below a straight line drawn from the bobbin to the

rollers that the draw of the thread lifts up the end of the lever, e, to

which the eye is fixed, as indi-

cated by the dotted lines in fig.

1. When the thread, c, how-

ever, is broken, as it is shown
to be in fig. 1, or.fails from the

bobbin being emptied, or from

I any other cause, the end of the

lever, e, to which the eye is

I attached falls down, and its

other end rises and strikes the

|
turned back portion, f, of a

small lever or catch, g, and

thereby releases the stopping mechanism. The two levers, e, apper-

taining to one couple of bobbins, a, are carried on a pin projecting on

opposite sides of a small stud, H, fixed to the framing. Both levers, E,

of one couple of bobbins, a, act upon one and the same catch lever, g,

which is carried by another stud, i, and this catch lever is lifted when
either or both of the threads, A, fail. The catch of the lever retains the

shorter end of a lever, J, capable of turning horizontally upon a vertical

stud, k, and which is acted upon when released by a blade spring, h.

The lever, j, has fixed to it an upright wire, m, arranged so that when the

spring, l, pushes the lever, j, to one side, the wire, if, carries the threads, c,

laterally out of the line of the rollers, d, thereby preventing the draw-

—^4

ing forward of any more thread. The lever, j, has also attached to it

a vertical wire or small rod, n, which is jointed to a species of bell-

crank or bent lever, o, turning on a centre, p, upon the rail of the
machine. The lever, o, has also jointed to it a wire or rod, q, which
descends to the bearings, r, of a small pulley, s, arranged in the line of

the driving band, t, so as to lift it when raised by the action of the

lever, o, on the latter being turned over by the lateral movement of the
lever, j, and rod, k. The spindle, v, of the bobbin, b, is provided with
two pulleys, v, the lower one of which is fast on the spindle, whilst the
upper one is loose. When the pulley, s, is in its lowest position, the

driving band, d, acts on the fast pulley, and drives the spindle ; but on
a thread failing, the pulley, s, is raised in the manner already described,

and lifts the driving band upon the loose pulley, so that it ceases to have
any further driving power upon the spindle, u. All the herein-described

arrangements are repeated for each spindle in the frame, so that the
several spindles are rendered quite independent of each other, and no
waste can occur, as the moment a thread fails, the corresponding spindle

is stopped, the other spindles working on without interruption. The
vertical rod, n, is prolonged far enough downwards to reach a small

blade spring, w, against which the tail of the rod presses when derange-
ment occurs. The spring, w, is thus pressed against the bottom flange

of the bobbin, and the latter is, in this way, suddenly stopped, so as to

prevent snarling or knotting of the end of the thread at the flyer.

By a further modification of the apparatus, provision is made for

securing increased certainty of action on the failure of the threads, by
giving increased leverage to the part, fc. Instead of making the

lever, fg, solid or in one piece, it is in this latter instance made in

separate jointed pieces, to give a double leverage action ; that is to say,

the part, f, is separate from, and linked and jointed to the lower portion,

G, so that when the threads fail the action is rendered more certain and
effective.

'i

CRANK PADDLE PROPELLER.

J. Buknside, Sunderland.— Patent dated April 11, 1856.

I.

Mr. Burnside's invention is clearly represented in our engraving of a

steamer fitted with his peculiarly arranged propeller. It consists in the

steering and propelling vessels by means of one or more frames or side

rods, fitted with floats or paddles, and connected at each end to a crank
or cranks worked by a steam engine, and caused to rotate so as to enable

the frame or side rods, with its floats, to enter and leave the water, and
thereby produce the steerage or propelling action required. The double

cranks are carried or supported on outriggers from the sides of the ship.

The frames consist eacli of a single or double connecting rod, or two side

rods, which carry the floats, and are connected to double cranks at each

end; these double cranks enable two frames to be used at each side of

the ship, one frame with its floats entering the water immediately after

the other frame has emerged therefrom. As these frames always rise

and fall perfectly parallel and horizontal, the floats will always enter the
water in a vertical position, and consequently all back action or undue
resistance of the floats on leaving the water will be obviated. The
propelling apparatus is made to rise or fall, so as to be adjusted to the
depth of immersion of the ship. Provision also is made for protecting

the ship's deck from spray during the working of the propellers, and for

feathering the floats or bringing them into a horizontal position after

the frames, on leaving the water, reach the axes or main shafts of the
cranks, by which feathering action the atmospheric resistance to the
floats is almost entirely obviated.

As shown in our figure, there are two crank shafts which overhang
the sides of the boat considerably, and work in bearings carried by two

outriggers fitted one on each side of the boat. Each shaft has a double

crank formed upon it at each end, each of such double cranks projecting

out from diametrically opposite sides of their shafts, that is, they are

made in the same plane ; two side rods connect the corresponding cranks

of each shaft. The two sets of floats on each side of the boat are hinged
vertically and laterally to their respective side rods, so that the floats

may be capable of feathering or turning in such a way as to present less

of their surfaces to the resistance of the atmosphere, by lying nearly flat,

or at an acute angle against the side rods, when out of the water, their

entire surface being presented to the water in the direction of the motion

of the vessel when passing through it, by being brought out, or made to

stand at right angles to the side rods. Although the floats are shown
as being attached to one side only of the side rods, there may obviously

be two sets of floats used, one on each side of the side rods. This feather-

ing action of the floats is effected by means of eccentrics keyed on to the

several crank pins; these eccentrics are connected to the floats by
eccentric rods which are jointed to the eccentric straps, so as to admit of

their having a lateral play when the floats are being drawn in towards

their side rods. The floats are all connected or coapled together by the

links, so that the whole of the floats on one side rod will feather simul-

taneously. If desired, more than two cranks may be used on each end
of the main shafts, but it is preferred to have two cranks only, for the

reason that for a certain short space of time during the revolution of the

cranks both sets of floats will be out of the water, this occurring when
the cranks are all in a horizontal position, and by making this position
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of the propelliug cranks correspond to the dead centre of the engine, if

one engine only be used, the absence of resistance against the floats will

enable the engine to pass its dead centre with greater facility. A suit-

able guard or cover is placed over each set of propellers, to prevent the

spray from being thrown on to the ship's deck; in cases where the

cranks do not project above the bulwarks of the ship, this guard need
only be a horizontal boarding, projecting from the ship's sides far enough
to cover the propellers, so that it will not present such a large surface to

the action of the wind as is the case with the ordinary paddle boxes.

When it is desired to accommodate the propellers to a lighter draught

of water, or when the ship has discharged her cargo, a frame is sub-

stituted for each of the side rods, which frame is attached to the crank

pins. As the frame bangs some considerable distance below the crank

pins, it follows, that although the ship may be lightened to such an
extent as to partially raise it out of the water a distance equal to the

depth of the frame, the floats which are hinged to its lower rail will still

be immersed in the water to the same extent as those which were
attached to the side rods, and employed when the ship was heavily laden.

In order to feather the floats on this frame, the motion from the

eccentric must be transmitted to the floats through a bell crank which
is worked direct from the eccentric. In place of using an eccentric for

feathering the floats, a small crank made on the crank pin may obviously

be employed, or a grooved cam may be used keyed to the crank pin, by
which latter arrangement the floats may be made to remain in a closed

or open position during about a half revolution of the cranks, by making
a corresponding length of the grooves of the eccentrics circular or con-

centric with the crank pins. Two side rods may be used fir each set of

floats in place of one, the floats being fitted between the rods in grooves

made inside them. In this case, however, as the floats will be rigidly

fixed between their two side rods, there can be no feathering. This
arrangement of propellers may obviously be used for assisting in the

steering of ships, by working them singly on either side of the ship.

STRETCHING MACHINE FOR WOVEN FABRICS.

W. Laikg, Denny, SiirlingsJiire.—Patent dated July 7, 1856.

The stretching or breadthening of textile fabrics has at all times

afforded a wide scope for the exercise of the mechanical engineer's

inventive and constructive powers. The difficulty has always been to

secure a really efficient breadthening action without injuring the goods,

due attention being paid to the securing simplicity of details, and the

power of turning off great quantities of work. Mr. Laing has now
arrived at something very like the result involving these points of per-

fection. In his apparatus the fabric is passed between two rollers which

are grooved circularly in such a manner as to present a series of raised

rings and sunken spaces alternately, the raised rings of one roller work-

ing in the sunken spaces or between the rings of the other roller, and

vice versa. Hitherto it has been usual to pass the fabric by itself between

these two rollers, but, according to the present invention, a web of

caoutchouc, or other sufficiently elastic material, is passed between the

two rollers along with the fabric to be stretched, and by its elastic yield-

ing action saves the fabric, causing it to be stretched in an equable and

superior manner, and admitting of the stretching action being carried to

an increased extent without the same liability to damage the fabric.

Fig. 1 of our engravings is an end elevation, and fig. 2 a side elevation

of this breadthening machine. The framing of the machine consists, in

this instance, of two cast-iron or wood end standards, A, connected by
various tie-rods, b, and fitted with bearings for two breadthening rollers,

c, D, arranged one above the other. These two rollers are grooved

circularly, and present on their surfaces a series of rounded rings or

ridges alternated with rounded sunken spaces, the raised rings or ridges

of one roller being opposite to or working in the sunken spaces of the

other roller, and vice versa. The upper roller, c, is pressed down upon

the lower roller, u, by means of weighted levers, e, acting upon its

bearings, which are made capable of sliding vertically. In ordinary

machines of this class the fabric to be stretched is passed between the
No. 108.-Vol. IX.

two rollers, c, d, without any intervening substance or material, and as

the pressure forces the ridges of one roller into the hollows of the other
roller, the fabric is compelled, whilst passing between the rollers, to

become undulated ; and as the nipping action of the rollers prevents the
sides of the fabric from drawing in, to adapt itself to the increased length
of the transverse undulated line, the fabric is necessarily stretched
transversely or breadthened. Now the present invention consists essen-

tially iu causing a web of caoutchouc or other sufficiently elastic material,

to pass along with the fabric to be stretched between the rollers, c, D,

and this web may conveniently take the form of the loose endless cloth,

f, represented in the drawings as passed round the lower roller, d, and
round a small guide roller, o, below. This elastic web, p, considerably

softens the stretching action upon the fabric and renders it more equable,

so that the stretching action may be carried to an increased extent with-
out damaging the fabric subjected to the operation. The fabric being
operated upon is represented in the drawings by the line, h. It first

passes over a rod, i, then under a second rod, j, from which it passes up
to and over a grooved bar, k, which smoothes it out the grooves, being
directed outwardly from each side of the centre. The fabric then passes
between the stretching rollers, c, d, the elastic web, F, being between it

and the lower roller, d, and on leaving these rollers, c, D, it is passed over
a roller, l, and conveyed away in any convenient manner. The spindle

of the lower roller, d, is fitted with fast and loose pulleys, M, to receive a
driving belt, n, from a shaft overhead, and the belt, m, is made to pass
in contact with a pulley on the spindle of the roller, r., so as also to drive

this roller, which exerts a slight drawing action on the fabric, and frees

it from the elastic web, F.

This is a highly ingenious and effective contrivance, whilst it is

obvious that its details are simplicity itself.

3 A
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BEDSTEAD FASTENINGS.

G. Tillett, Clapliam, Surrey.—Patent dated June 19, 185G.

Mr. Tillett's contrivances relate to the joining the side and end rails

of wooden or metal bedsteads to the pillars or posts, whereby a tight

and simple junction is effected. According to one form of joint, which

is equally applicable, by a slight modification, to wooden or metal bed-

steads, the pillar or post, if for a wooden bedstead, is mortised or slotted,

and in this mortise or slot, and on one side of it, is fitted a metal plate

having two or more projecting inclines formed on its face. A sufficient

space is left in the mortise or slot for the introduction of the tenon,

which is composed of a thin metal tongue, secured by dowels or screws

into the end of the side or end rail of the bedstead. On one side of this

tenon are fitted or formed two or more studs or projections, which, when
the tenon is introduced into the slot or mortise

V\a- 1. hereinbefore referred to, project behind the in-

clines, and by pressing down the tenon by hand,

the joint will obviously be tightened by reason

of the studs or projections sliding down the in-

clines on the plate inside the slot or mortise. In

metal bedsteads, the slot or mortise may be made
with an inclined groove or grooves on one or both

of its inner sides, and in these grooves fit corre-

B] onding studs or projections on one or both sides

of the tenon. Another form of joint suitable for

wooden bedsteads consists of a dovetailed inclined

shit formed on the end of the side or end rail of

the bedstead, and this slot is pushed downwards
on to a corresponding projecting metal dovetail

secured to the post by dowels or screws. In

order to allow for any shrinking in the wood, a

metal plate is inserted in the post immediately

behind the shoulder of the pr< jecting dovetail, and
this plate is capable of being adjusted to com-

Fie, g, pensate for any shrinking by means of set screws

behind it.

Fig. 1 represents a plan of one mode adopted for joining the side and
end rails of metal bedsteads to the pillars or posts. Fig. 2 is a corre-

sponding side elevation of the same. a is a metal collar, through

which is passed the pillar or post. This collar has cast upon it two
lugs or ears, B, and these ears have cast in them the slots, c. These
ears and collars are made of annealed or malleable cast-iron, whereby
their liability to fracture when the parts are being put together is

avoided. The curved form of the slots is

Fi,r a obtained by running the metal round corre-

spondingly shaped core plates, which are re-

moved alter the casting is taken out of the

mould. The ends of the side and end rails

are struck or stamped by means of suitable

dies, so as to form corrugations or projections,

and recesses or grooves upon them, as shown
at E. The corrugations may be made at a
slight angle if desired, as shown in the en-

graving, or they may be made square across

the rail, and the end thereof may be slightly

inclined or wedge-shaped, whereby, upon
driving the end of the rail downwards into

the slot in the ears, the rail will be wedged
tight inside the slot.

Fig. 3 represents a sectional plan of a pillar

or post, showing another firm of joint suit-

able for wooden bedsteads. Fig. 4 is a cor-

responding side elevation of the same. Fig. 5
is a plan of the end of one of the rails, and
fig. 6 is a corresponding sectional elevation

of the same.

The junction in this case is effected by
means of a circular metallic beading, b, con-

nected to the pillar or post, a, by a tongue-

piece, e, which tongue pieces are secured.

The beading itself, which stands out from the side of the post, is made
parallel or of the same width all the way down, but is slightly inclined

inwards at the lower side, as shown in the engraving. A correspond-

ing parallel slotted hole, c, is made partially or entirely through the
rail, d, near its extremity, as shown at figs. 5 and 6, and this bole is

inclined also to correspond to the inclinations of the beading, b. When
this hole is slipped over the projecting beading, and firmly pressed down

Efe-jHfr
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effect of

produc-

thereon, a wedging action will take place, which will have the
drawing up the rail end close to the side of the post, a, thereby
ing a tight and simple junction. In order to

protect the top and bottom of the hole, c, there
is inserted a small plate, c, at these parts; and
if it be found desirable, through shrinkage of

the wood, to further tighten or close up the joint,

there is employed an adjustable face plate, d,

fitted by means of adjusting screws, e, to the

sides of the post, a, so that it may be made to

project more or less by turning the screws, e,

and so insure the constant tightness and close-

ness of the joint. It is obvious that these ar-

rangements of joints are equally applicable to

the connecting of the ends of the head and foot

boards to the sides of bed posts.

PUMPS.

W. Webster, London, (A. Lower, New York.)

Patent dated July 23, 1856.

The pumps made according to this invention,

serve all the purposes of the common lift and Fig. 6.

force pumps and fire-engine forcers. The im-

provements consist in the employment of projecting or raised circular

valve seats, in combination with elastic ball or spherical valves, which
fit on to their seats closely, and operate freely, without danger of choking,
since the projection of the valve scats effectually prevents such an occur-

rence. In constructing a pump according to this invention, either one
or more pump barrels are employed, as found desirable, with or without
an air vessel, each barrel being fitted, if found desirable, with a plunger
working through a stuffing-box, capable of being tightened up to any
desired extent with facility, without in any way deranging the pump.
A connecting rod may be jointed to the bottom of each plunger, and
connected at its other end with a lever or vibrating beam, working on a
fixed centre on the top of the air vessel, to which beam may be attached

the handles for working the pumps. The passage of water or other

matters through the pump, is effected in the usual manner of lift and force

pumps.
Fig. 1 is a longitudinal vertical section of the pump, taken through the

centres of the pump barrels, a are two pump barrels situated on opposite

sides of the air vessel, b. The plungers, c, which are nearly of the same
diameter as the barrels of the pumps, are made hollow, or in the form of

trunks; and in place of carrying packing to fit the interior of the pump
barrels, they are packed tightly by
passing through the stuffing-boxes, d,

at the top of the pump barrels, by
which means the packing may easily

be tightened without removing the

plungers. The connecting rods, e, are

jointed at f to the bottom of the plun-

gers, and are jointed at their upper '.

ends to the vibrating lever, g, which i

works on a fixed centre, H, on the top

of the air vessel, and may be driven

by band or by power, as found most

convenient. It is proposed to make
the plungers of brass or other alloy

not liable to oxidation from sea water,

so that the pumps may be found ap-

plicable on board ships as bilge or

head pumps, i is the supply pipe, and
j are branch waterways leading to the

two elastic ball or spherical foot valves, k. These valves may either be

composed of solid india-rubber or of metal, or any other suitable material,

covered over or enclosed in a casing of india-rubber, or other suitable

elastic or flexible material. The" valve seats, l, are raised considerably

above the level of the waterways, the water or other liquid having to

pass through the valve, and then to ebb or flow down the outside of the

valve seat, by which arrangement the liability to clogging or clicking is

obviated, since there is no space afforded for the lodgment of any foreign

solid matter which the water may contain upon the valve or seat; and as

the valve seat is raised considerably, any solid matter which has passed

through the valve will be prevented from returning back again, or becom-

ing deposited hi the opening of the valve. In consequence of the elas-

ticity of the balls, they always fit their seats closely; and as the rush of

water at each stroke imparts a rotatory motion to the balls, the points
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of contact between the -valves and their seats are continually changing;

hence an even and very slight wear of the valve takes place, m are

wires for preventing the balls from rising too far from their seats. The
waterwavs. n, conduct the water to the second set of valves, o, opening

with the air vessel. These valves and their seats are frequently similar

in every respect to those before described, the wires, m', controlling the

motions of the balls. A hose can be screwed on to the lower part of the

air vessel when used as a fire-engine. The air vessel is supplied alter-

nately from the two pump barrels by working the lever, a.

SHEET METAL BENDING AND TUEING MACHINE.

A. Hekts, Bunliin Bow, London, (W. Webster, V. S.)

Patent dated July 8, 1856.

The improvements here specified relate to machinery for converting

flat sheet metal into tubes or other curved forms suitable for stove pipes,

speaking pipes, locomotive tubes, and other purposes where sheet metal

tubes or curved plates are required. The sheet of metal to be rolled into

a pipe or tube, having been previously cut to the length of tube to be

rolled, and of a width corresponding to the desired circumference of such
tube, allowance being made, if found desirable, for a slight overlap of the

edges for subsequent soldering or welding, is inserted at one edge
lengthwise into a straight slot or narrow groove made longitudinally in

the mandril upon which the sheet is to be rolled. This mandril, if for

light work, may be composed of wood covered with sheet metal, one edge
of the metal overlapping slightly, so as to leave a slit for the introduction

of the edge of the sheet to be rolled ; but for heavy work the mandril

may be of solid metal. This mandril, with the sheet inserted therein, is

placed inside a hollow non-axled metal cylinder, which is supported on
external friction rollers, and is fitted or formed internally at one or both

ends with cog teeth, which gear into a spur pinion running loose on a

stud; and this pinion in its turn gears into a second pinion fast on the

end of a long roller inside the hollow cylinder before referred to. A
second roller is also placed inside the cylinder, and works in bearings in

the ends of two levers, by which means it may be raised or lowered as

desired.

In order to introduce the mandril, the moveable roller must be
elevated, and the mandril with the sheet of metal is then inserted into

the cylinder between the two rollers ; the moveable roller is then brought
down so as to press upon the mandril, and squeeze it between the com-
bined surfaces of the two rollers and the internal circumference of the

hollow cylinder. By imparting a rotatory motion, either by a winch

Fig. 1. Fig 2.

handle, or by ordinary driving pulleys, to the fixed roller, a similar motion
will be transmitted through the loose pinion to the hollow non-axled

cylinder, and the mandril, by its contact therewith, will be caused to

revolve and roll up the sheet of metal into a tube, the two rollers serving

to press the metal slightly round the mandril as it revolves. By slight

modifications, two or more tubes may be rolled at one time in the same
machine, it being necessary for that purpose to multiply the pressing

rollers accordingly.

Fig. 1 represents a side elevation of the machine, and fig. 2 is an end
view of the same corresponding, a is the main framing of the machine

;

E, a hollow non-axled cylinder, supported and turning upon the form four

antifriction rollers, c, which turn loosely on studs fitted to the brackets,

f, on the main framing; n is an internal cog wheel, fitted or formed
inside the cylinder, b, and gearing into the broad pinion, e, which works
loose on a stud in one of the brackets, f. The pinion, e, gears also with
a smaller pinion on the end of the roller, G. This roller works in bearings

at each extremity, which bearings are fitted into the brackets, F, and
secured therein by set screws, as shown at n. This arrangement is

adopted for the facility of introducing the roller into its place in the

machine. A second roller, i,—both rollers being of the same length as

the cylinder, n,—is supported at each extremity in the ends of the levers,

k, which work on fixed centres at l, in one of the brackets, F.

This latter roller is made moveable, so as to rise and fall, to allow of

the introduction of the mandril, ir. This motion may be obtained by
means of the links, n, which are connected to the levers, k, at one end,

and the short lever arms, o, on the shaft, p, at their other extremity.

On this shaft are fitted two other arms, q, r, the one connected by means
of the link to the treadle, s, and the other lever, r, carrying a counter-

weight, which serves to raise the moveable roller, i, when the foot is re-

moved from off the treadle. This motion enables the mandril, m, with
the rolled tube to be removed from between the rollers, and again replaced,

fitted with a fresh sheet of metal. The foot of the attendant is now
brought down on to the treadle, when the roller, i, will descend and press

upon the mandril, which is caused to rotate by its frictional contact with
the roller, a, and the inner surface of the cylinder, e, driven either by
the winch handle, t, or by the fast and loose driving pulleys, u, on the

end of the roller, o. By means of this rolling and pressing action, the

sheet, m, will be smoothly pressed round the mandril in the form of a tube,

which may be readily slipped off when completed. Different-sized man-
drils, for different diameters of tubes, may be used by simply adjusting the

connections of the levers, k and o, and links, N, by means of the various

holes made therein.

VALVE COCK.

W. Webster, London, (A. V. Horn, New York.)

Patent dated August 9, 1856.

This invention consists of a new mode of working the valves of "valve

cocks," by having a screw-thread cut upon the lower end of the valve

stem; such screw working through a fixed nut on the underside of the

cock; or in having a hole with a screw-thread formed in it, made inside

the valve stem in the direction of its axis, in which works a screw

spindle fixed to, or made in one piece with, the fixed nut referred to, the

valve being opened or closed by turning the valve stem or spindle by
any of the usual contrivances.

Fig. 1 is a sectional view of the cock, taken along the centre line of

the cock: a is the body of the cock, having an internal division, e, cast

inside it, which is fitted with a disc valve, c, in

one piece, fixed on to the valve spindle or stem,

d. The upper part of this stem passes through

the stuffing-box, e, secured into the body of the

cock, and carries any of the ordinary apparatus

;

for instance, a hand wheel, f, for the purpose of

opening or closing the valve as described here-

after. The lower end of the stem has a screw-

thread formed upon it, which screwed portion

works through the hollow screwed portion of the

fixed nut, G, screwed into the underside of the

body of the cock. By simply turning the hand

wheel in one direction or the other, the valve

will be opened or closed, accordingly as the

screwed portion of the stem is caused to move out of, or into the nut, G.

PERMANENT WAY OF RAILWAYS.

J. H. Johnsox, London and Glasgow.—Patent dated June 9, 1856.

This invention relates to the formation and arrangement of the rails

of railways, in such manner that they may be well secured in situ with-

out chairs and keys. The rails, which may be of the flat-bottomed or

girder description, or of the ordinary H or double-headed, or other con-

venient form, between the points of bearing, are rolled with lugs or flanges

on each side at suitable intervals, and with half-lugs at the ends, spread-

ing out into a broad base, thereby giving lateral stiffness as well as ver-

tical support, and affording an efficient mode of attachment to the sleepers

or timber bearing; or the same arrangement may be effected by ham-

mering out the bottom table of ordinary double-headed rails, where the

web or connecting part between the top and bottom tables is strong
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enough not to require the lateral support of chairs or of the upper part,

or strengthening leathers of the lugs or flanges before described.

The half-lugs or flanges described as formed at the rail ends, rest on

and fit accurately into dished connecting plates of wrought or cast iron,

which are recessed or hollowed
Kg, 1. in a suitable form to receive them,

having a layer of thin felt laid

between the rail and plate, to

insure a uniform bearing, and

obviate the effect of concussion.,

To give the proper tilt to the

rail the plates are bevilled, or

one side let sufficiently into the

sleeper or timber bearing. Or
the ends of rails so formed may
be secured by a plate of wrought

iron placed beneath the joint,

plain or turned up at the lateral

edges, and secured with or with-

out bridle pieces, by pins or bolts

p.nspcil through the base of the lugs or flanges and plates, and through

or into the sleeper or timber bearing, thus binding the whole together;

or the rail ends may be fastened down by pins or bolts directly to the

sleepers or timber bearing, without the intervention of an iron plate.

The rail is secured interme-
Fig. 2 - diately between the joints, by

pins or bolts passed through

holes made in the base of the

lugs or flanges, and through or

into the supporting sleepers or

timber bearing.

This form of rail may also be

conveniently manufactured in

cast iron or steel annealed, and
of suitable dimensions for the

strength required; or it may be

manufactured in two or three

parts of rolled iron, which, when
brought vertically together with

one part overlapping the other,

and breaking joint, being riveted

or bolted through at intervals, will form a combined rail of great strength;

hut when so applied, it will be desirable that every joint where the half-

lugs or flanges come together, should be secured by the dished connecting

plate before described.

Fig. 1 represents a portion of a permanent

way, showing the improved form of rails, A, in

general plan, with the intermediate lugs or

flanges, b, resting upon and bolted down to or-

dinary cross sleepers, c. Fig. 2 is an enlarged

plan of the joint and dished plate, with the half-

lugs or flanges fixed in it; and fig. 3 is a cross

section of the rail taken through the half-lugs,

D, and the dished connecting plate, E, at the

rail joint, the lugs or flanges resting upon the intermediate layer of

felt, f.

REGISTERED DESIGNS.

Fig. 3.

FOLICE LANTERN.

Registered for Messrs. Farwig & Put.i.ock, 16 Rupert Street, Haymarket,

London.

The object, of this arrangement of lantern is the reduction of its bulk,

so that it shall project to a less extent than is usual from the waist-belt

of the carrier. An improvement
Fig 1. Fig. 2. in the shape also causes the lamp

to hold oil enough to last for

several hours more in light than

the circular lamp, and the addi-

tion of a plated reflector to the

interior secures a superior amount
of light.

Fig. 1 is a perspective view of

the lantern, with the door open,
to show the fittings at the buck. Fig. 2 represents the interior of the
same. The body, a, is made of a narrow rectangular shape, to lie as

closely as possible to the waist-belt. The coiners are rounded off, as

shown in the figure, b is the bull's-eye lens, in front of the lantern ; c, a
sliding shutter, by which the light is shut off when required; and d a
handle, by which the lantern may be carried swinging in the hand.

When not in use, the handle lies close to the front, e is the hook by
which the lantern is suspended to the waist-belt. F, a pair of handles,

by which it may be held upwards and in front of the person. These
handles, when not in use, lie close to the curved sides of the back, o is

the lamp. This is kept from shaking by a spring fastened to the front

of the case. H is a reflector, fitted inside the door.

ANTI-FRICTION SERVING MALLET.

Registered for Mk. T. Westhorte, West India Dock Road,

Limehouse, London.

What a ship rigger calls a " Serving Mallet," is the simple little instru-

ment employed for serving or covering ropes with spun yarn, so as to

give the workman the power of winding
on the covering material in a tight and
regular manner. The crude contrivance

hitherto used for this treatment, is now
proposed to be superseded by Mr. Wes-
thorpe, in the manner shown in our en-

gravings, which represent front and end
views of the new server, consisting of a

handled frame carrying seven small metal

rollers running loose in end bearings. In
serving with this tool, the rope is laid

the groove in the mallet's face, and the I

covering yarn is wound several times round

both the rope and the mallet, and finally

passes round the handle, so that the rigger can regulate the strain ap-

plied.

In this way, a great tensional pressure is easily attained, the effect

being, that the rope is first of all smoothed well over by the action of the

rollers, and then the yarn is payed over and drawn tight, the tar employed
as a protective coating being rolled down upon the surface instead of

being scraped off.

Fig. 1. Fig. 2.

REVIEWS OF NEW BOOKS.

Photographic Art Treasures ; or, Nature and Art Illustrated by Art

and Nature. Parts I. and II. Large folio. Four Plates each.

London : Patent Photo-galvanographic Company. 1856-7.

In our previous article on Herr Paul Pretsch's beautiful invention of

" The Photo-galvanographic process of Engraving,"* we have already

shown what the photographer, chemist, and electrotypist have conjointly

accomplished. That notice is now a year old, and the art has made
wonderful advances since that time. We have now before us some
splendid earnests of what Mr. Pretseh's photo-galvanography can do

with the works of the advanced artists in photography.

The company has secured the services of Mr. Roger Fenton as photo-

grapher-in-chief, and five out of the eight specimens in these two first

parts of " Photographic Art Treasures," are by this eminent hand. The
first four are all his. These are, " York Minster" (from Lendall),

" Cedars, Monmouthshire," "Raglan Castle, the Porch," and the " Water

Gate, Raglan Castle." As a picture, " York Minster" is perhaps the

least pleasing of the series. The two towers of the famed cathedral are

too dim and shadowy in comparison with the dark peep along the street

of antique brick houses forming the foreground, and along the centre of

which, the eye has to traverse to reach the lofty pinnacles beyond. In

truth, the brickwork and accessories of the street are so sharply and

boldly rendered, that they become the real culminating points of the

picture, and not the minster behind them.

The "Cedars, Monmouthshire," present a marvellous specimen of rich

and massive, yet, withal, minutely delineated foliage. In the foreground

are flowery rhododendrons, smooth turf, and still, placid water, with the

shadows of the mowers reflected in it. This is a picture of nature indeed.

The " Water Gate of Raglan Castle" is richer still in the foliage of

forest trees and ivy which cluster around the ruin. Everything too

—

foliage, antique masonry, and skyward light—are reflected upon the

water in the moat. This picture brings back to us many things of earth,

sky, and water, which Turner painted in the hey-day of his powers.

* P. IT. Journal, page 4, for April I..jt.
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But if we have already spent our praises upon the foliaged beauties of

the earlier plates, what are we to say to the gateway of " Raglan Castle

Porch ?" This is certainly the most effective of the first series of plates.

With a fine central distance through the archway, with foliage beyond,

we have splendid overhanging masses of ivy and shrubs in front, de-

veloped in all the clearness of nature.

"Don Quixote in his Study" opens the second part. This is by Mr.

W. Lake Price, having been "composed and photographed from the life,"

by that artist. Here, surrounded with all the trappings of ancient

chivalry, the worthy knight is represented as he appeared when " to such

a pass did his curiosity and madness in this particular drive him, that

he sold many good acres of terra-firma to purchase books of Knight
Errantry." The effect here is that of a minutely rich mezzotint, and
the picture brings prominently out the advantages at the photographer's

command, in the way of the facilities afforded him for producing a fine

picture from the groupings of real details, both of animated and still life,

without the trouble of painting them. We come next to " Crimean
Braves—Men of the trenches and battlefield in the Crimea—Coldstream

Guards—Privates." This is a picture of three soldiers, who were photo-

graphed for Her Majesty by Mr. W. Howlett, and the only specimen of

portraiture in the collection before us. It is a most excellent picture of

three bearded medal-adorned guardsmen, grouped in a highly artistic

manner.
" Lynmouth, Devon," photographed from nature by Lebbin Colls, is a

more ambitious landscape than any of the others, and it involves con-

siderable difficulties as regards the lengthy distances in it. Its chief

feature is a rocky streamlet, which is most admirably rendered. The
last picture, " Hampton Court on the Thames," by Mr. Fenton, is, to our

mind, the best of the series. The view is taken from the opposite side

of the river, and the play of the light upon the silvery surface of the

water is given with unsurpassable vividness. But the great feature of

the picture, is the foliage which overshadows the old walls of the palace.

Depth and minuteness are admirably balanced in these trees, and, taking

the picture as a whole, we question if anything at all approaching to it,

in what may be called a brilliant softness, was ever produced before.

But where there is so much that is good, individual praise is not easy of

distribution. We ought rather to award credit to the beautiful process

in the abstract, a process which gives us such admirable copies of nature's

beauties in the enduring medium of printer's ink. It is a great marvel,

even in this wonderful nineteenth century, that the photographer cau
now multiply his works in all the perfection of their earliest beauty, by
the mere mechanical aid of the printing press. The Photo-galvanographic

Company promises us a long series of art treasures of this kind, and it

will be the hope of every lover of art that Mr. Pretsch's efforts may con-

tinue to be successful in the hands to which he has intrusted them.

Laxtox's Builder's Price Book for 1857; containing upwards of 8,000
Prices. By W. Laxton, Architect. Pp.252. London: Knott, Arun-
dell Street, Strand.

"Laxton's Builders Price Book" has long enjoyed the position of a
standard guide for all engaged in architectural and structural affairs, and
this thirty-fourth edition of it has come out with renewed freshness and
increasing vigour. A most excellent detailed index, filling twelve pages,

is the most praiseworthy feature of this old friend; for immediately on
opening the volume we have displayed before us all the matter which the

rest of the pages will yield. We never lose sight of an opportunity to

accord thanks and good opinions for such an aid to a volume of reference

as this. As regards the mass of the matter of the book, our readers
know pretty well what it has always been ; and if we say that the pre-

sent issue is a real improvement upon its predecessors, we give it what
may at least be called a very fair character.

If any one wants to know anything about building matters, even of

the minutest kind, here it is; from the digging of the foundations to the

slating of the roof. Besides this, we have an " Illustrated Appendix "

of novelties more or less connected with building affairs, from which
many interesting things may be learnt.

The " Metropolitan Buildings' Act," with notes of cases, by Mr. F. W.
Laxton, forms the finish of the volume, and a very useful volume it is fur

inquirers on architectural subjects.

MONTHLY NOTES.

Railway Accidents in 185G.—During the half-year ended the 31st of

December, 18.56, there were 37 accidents to passenger trains, and G to goods and
mineral trains, in England, Wales, Scotland, and Ireland ; making a total of 43. 7

passengers were killed and 224 injured, and 16 servants of the companies killed

and 33 injured; making a total of 23 persons killed and 257 injured. Of the 43
accidents, 24 arose from collisions cf all kinds, 3 from the trains rnnning into

sidings or off their own lines, 10 from trains getting off the rails, 4 from breakage

of axles and couplings, 1 from the bursting of a boiler, and 1 from a train running

into a station at full speed. The total number of accidents to servants of com-
panies, contractors, and labourers, amounted for the half-year to 75 killed and 51
injured. 19 were killed and 36 injured from causes beyond their control, and 56
killed and 15 injured from want of caution or misconduct; 4 engine-drivers were
killed and 11 hurt, 14 firemen killed and 7 hurt, 6 guards killed and 12 hurt, 13
porters killed and 4 hurt, 2 policemen killed, 4 gatemen and signalmen killed and
1 hurt, 3 switchmen killed, 6 platelayers killed and 5 hurt, 12 labourers killed and
5 hurt, and 11 miscellaneous persons killed and 6 hurt. These accidents occurred

on all the lines open for traffic in the United Kingdom.
Patent Museum and Library at Kensington Gore.—In compliance

with memorials received by His Royal Highness Prince Albert, by the Commission-
ers of Patents, and by the Lords Com-
mittee of Privy Council for Trade, from the

Society of Mechanical Engineers, and from

Manchester, Glasgow, Birmingham, Shef-

field, Leeds, Nottingham, and other large

towns, the Commissioners of Patents have

undertaken the formation, in connection

with the Great Seal Patent Office, of a

museum of models of patented and other

inventions, and of a library of works on

subjects relating to the industrial arts.

The annexed ground plan of the museum
building at Kensington shows the space

therein allotted, on the 25th November
last, by the Lords Committee of Privy

Council for Trade, to the Commissioners for

the above objects, and of which they have

availed themselves. Our letters of refer-

ence upon this plan indicate the several

sectional divisions of the building. The
dark end portion, A, is that laid off for the

mechanical museum and library in connec-

tion with the Great Seal Patent Office,

room being provided on the east side at B
for extension as may be required. The
central portion, c, is for the Educational i

Museum, the end portion, D, being for the

Fine Arts Museum. One end, e, of the

west side is for architectural casts, the

other end, r, being for "repetitions of fine

arts, objects for circulation to provincial

towns." At G is the entrance to the

Sheepshanks collection of pictures and

drawings. The building being now ready,

such possessors of models as desire to have them exhibited in the museum at Ken-
sington may ascertain what space can be allotted them, on application by letter to

the superintendent at the Great Seal Patent Office, 25 Southampton Buildings.

The models will be kept in perfect order, and in glass cases when required.

The Trees of Paris.—Paris now has at its disposal six enclosed spaces of

grcund, forming promenades or squares— viz., the Bois de Boulogne with its an-

nexes, the plain of Longchamp, and the Avenue de lTmperatrice, on the one side
;

and the Places Royale and de l'Archeveehe, and the squares de la Tour St. Jacques

la Boucherie, de St. Clotilde, and du Temple, on the other. In addition to these,

the city possesses 57,134 trees planted in the Champs Elysees, on the Esplanade

des Invalides, at the Trocadero, on 45 outer and 23 inner boulevards, 25 quays, 20

avenues, 29 places, 13 streets, and inside some public establishments. The extent

of public highways planted is 78,515 metres in length, and the ground occupied by

the plantations is not less than 2,760,259 square metres (about 690 acres). The
eldest plantations in the capital are those of the Champs Elysees, which date back

so far as 1616, and on the outer boulevards are to Le found a certain number of

trees which date from 1760. There are in Paris 13,000 trees of from one to ten

years old ; 10,000 from ten to thirty ; and more than 34,000 of thirty and
upwards. The reason why the plantations do not present all the regularity that

could be wished, is the different species of trees which have been used for planting,

and the difficulty of finding those calculated for the particular soil. Numerous
other causes also operate powerfully in preventing the growth of the young trees,

and in destroying the old ones, such as the unfavourable nature of the soil, the

ravages of insects, and more particularly from the soil being infected by the leakage

of the gas-pipes. Up to the present time it has been found very difficult to find a
kind of tree strong enough to contend against these different obstacles to their

growth. The most material cause of injury to the trees will be removed by the

clauses which have been recently inserted in all the contracts of the public gas com-
panies, which compel them to wall in their main pipes in such a way that the gas
which may escape shall not penetrate so widely into the soil. A different plan has

also been adopted in the planting. Deep trenches are first dug, which are filled

with good vegetable earth, in which the trees are placed ; and on the boulevards

and other places where tbe asphalte pavement is laid down the trees are surrounded

by iron grating, which enables the rain to penetrate to their roots, and prevents the

ground round them from becoming too hard. Nursery grounds to the extent of

Scale SO feet to the inch.
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more than 25 acres, fur the cultivation of the trees best calculated to thrive in the

public streets, have been formed by the city of Paris in the plain of Longchamp and

the Boisde Bologne. Among the trees cultivated there may be mentioned the white

flowering chestnut, and different kinds of elms, as well as a kind of sycamore, which

has heen found to thrive very well, particularly on the quays and along the canal

St. Martin. It is the chestnut tree above mentioned which it is proposed to plant

most generally. In addition to the improvements introduced into the cultivation

of the trees, the soil of the promenades has been the object of important works.

The ground of the Champs Elysees and of the Esplanade of the Invalides, has

been all dug up, and means taken for its proper drainage. The Quai de la Con-
ference will be shortly planted with two alleys of trees for a length of about 1,200

metres, and white flowering chestnuts are to he placed along the new Boulevard de

Sebastopol and de l'Alma, on the left bank of the Seine, and in the Avenue Victoria,

opposite the Hotel de Ville.—Shall we ever attempt to beautify our streets after

this most charming fashion of planting trees along the footways?

American Apfi.e Parer.—One of the first things which impresses the

European visitor to the United States, is the fact of the extensive use of mechani-

cal labour-saving contrivances for simple operations, such as are always performed

by the hand with us. It is only after a minute examination of American affairs

that we discover the reason of this, and see that manual labour being dear,

necessity is indeed the mother of the mechanical invention which supplies its place.

In our engraving we have represented a plan of one of the most ingenious and
useful of the common
domestic American ma-
chines, an apple and root

parer. In the figure

it is supposed to be par-

ing or peeling a potato,

a, which is stuck upon

the pronged end of a

short horizontal shaft,

made to revolve by a

wheel and pinion ar-

rangement by the winch

handle, R. The same
winch spindle also car-

ries a bevil pinion gear-

ing with a bevil wheel,

the back of which is

segmentally toothed

;

this segment of teeth

has in its circle a short

plain part without any teeth, and, next to this part, a notch or part where the

teeth are removed. This toothed segment gears with another segment or half

wheel, c, carrying a long slotted arm through which is passed the cutter spindle, d.

The segmental wheel, c, is set upon the end of a short shaft carried in pillar

hearings to the right of the base frame board; the outer end of this shaft is bent,

and to this part the end of the cutter spindle is hinged. The shaft also has upon
it a helical spring, connected at one end to the framing, so as to act with a

tortional effect upon the shaft; a slight helical spring is also applied for giving

the cutter spindle, d, a constant tendency to bear down in its slot in the segmental
wheel. The cutter is a little bent piece of steel set in a holding head, somewhat
after the fashion of a plane iron. When the operator turns the winch, the apple

or potato is caused to revolve pretty smartly on its pronged holder, whilst the

cutter bears upon it. In this way the cutter, having a separate motion of its own,
travels all over the apple, and when the paring has all been taken off, the recess

in the teeth of the wheel, c, allows the cutter to turn back to its first position,

ready for commencing anew; the plain portion of the segment driving the wheel, c,

being contrived for stopping the cutter's progress during the paring of the outer

end of the apple. These parers are imported into this country by Mr. James
Smith of Union Street, Glasgow.

Coating Iron with Copper and Brass.—Many attempts have been made
to coat iron with copper and brass, but the achievement of success has been left to

Mr. Tytherleigh of Birmingham, whose process has been carried into most satisfac-

tory operational the Electro-Plate Works, Suffolk Street, in that town, under the

superintendence of Mr. Edmund Hceley. Hitherto it has been easy enough to de-

posit copper upon iron, but until Mr. Tytherleigh's discovery the combination of the

two metals has not been so completely achieved as to permit of the iron, when
coated, being rolled into any required thickness, or stamped into the innumerable
tonus occurring in the various stages of manufacture. The principle of the process

adopted under this patent is analogous to that of soldering, the difference being

that the granulated metal used in soldering is spread over the surface of the iron,

instead of being merely applied to the edges which the workman desires to unite.

Supposing, for example, that it is intended to coat a sheet of iron with brass, the
patentee prepares the iron by what is technically called "pickling," or cleansing it.

He then spreads evenly over the surface the common brass solder, and over this he
spreads a quantity of borax to act as a flux. The sheet so prepared is placed in a
furnace heated to the proper degree, and after remaining in the fire for about ten

seconds, is withdrawn and permitted to cool, the short space of time mentioned
being amply sufficient to insure the union of the metals. Iron thus coated has
been subjected to the severest tests in annealing, rolling, and planishing, and has
successfully en. lured them all, the brass being so firmly united to the iron that

nothing short of actually filing it down is able to effect a separation. By using a
furnace with doors on opposite sides, and by the adoption of proper machinery,
sheets of any size may be thus coated, and the process may be successfully per-

formed on both sides of the sheet at the same time. For coating iron nails with

brass and copper, the process employed is as follows:—The metal is fused in a

crucible or other proper vessel, and the flux being added, the articles to be coated

are placed in the vessel. This method, which is applicable to the coating of nails

and other small articles, affords results equally successful with those following the

process of coating sheets or flat surfaces. The coating is not only firmly amalga-
mated with the iroii, but is bright and smooth; indeed, it is not only by the weight

and strength that the coated iron can be distinguished from hrass or copper. The
advantages of such an invention are obvious. The innumerable articles now made
of brass or copper may in future, should this invention be extensively adopted, be

made of iron covered with either of those metals. Strength, lightness, and cheap-

ness are amongst the principal advantages derivable from the use of the new
material; and, in addition, the danger arising from oxidation in the case of iron

may he entirely obviated. In the Birmingham trades, the covered sheet-iron is

likely to prove of incalculable value, especially in periods when copper maintains

its present enormous price; and it is very probable that the invention may be sus-

ceptible of application to the purposes of sheathing the bottoms of ships, and
many other uses of the most important kind.

Railway Economics.—Waggon Address and Invoice Box.—Secure
Fog Signal.—We have had laid before us two practical suggestions for the im-

provement of minor, but yet really very important details, connected with railway

management; and as they are both of them the sound suggestions of a man who
has seen his difficulties, and met them fairly, we now make them known for his

credit and the public good. Our leading engraving represents the first of these

practical notions. It is a combined address

and invoice-box frame, consisting of an open-

backed frame, fitted for screwing to the side of

the waggon framing, and sufficiently deep to

hold any reasonable invoice papers. One end

of this box is fitted with a hinged door, held

down by a spring detent, so that the invoice of

the gouds carried by the waggon can be easily

and quickly inserted and withdrawn. In this

way each waggon may take its own goods in-

voice in a most secure and convenient manner.

The front open frame, shown in our perspective

view (fig. 1), is the address holder. This is

an open spring-hinged frame-piece, fitting into a corresponding frame recpss in the

solid front of the box; so that when the address of the waggon is placed beneath

it, and shut in, it is firmly clamped, and held in a most conspicu-

ous position. The attendant in charge of a goods train is thus

rendered independent of loosely-tacked and exposed addresses,

which are so often either blown away, or rendered illegible by the

weather. Our second figure represents an improved form of fog

signal by the same inventor. The clips of the detonating case

are formed of spring steel, shaped to fit the smallest section of

rail on the line. When this signal is sprung on to the top web of

the rail, it is most firmly held, and cannot be swept away by the

broom guards, used in snowy weather, or by any other ordinary

action, as is commonly the case with the usual fog signal. The upper face of the

detonating case, too, is rounded off, so as to insure the easy clearance of the broom,

or front guard. '1 he non-action of a fog or danger signal often bads to fearful

disasters, for great reliance must often he placed upon its sounding the necessary

alarm. When, however, it is swept away, or put out of proper action, reliance is

placed where none ought to be; and instead of securing safety, the tog-signal sys-

tem, under such circumstances, can hut add to the risks of the time.

The Paper Manufacture.—The "taxes on knowledge" are to be energeti-

cally attacked during the present parliamentary session, and it is to be hoped with

better success than has hitherto attended the efforts of those who have laboured to

promote the spread of education in this way. In 1835 the duty on first class

paper was 3d. per pound, and the total amount of paper made in the United King-

dom was

—

First class 54,067,562 lb.

Second class, 16,587,025

70,654,587

The gross revenue being £8.33,822

The net ditto 771,162

In 1855, the net revenue was £1,031,808
the gross ditto, 1,123,561

which, at three-halfpence and 3-10ths of a farthing per pound, gives 171,209,205
pounds as the amount of paper manufactured in the year 1853, beh;g an increase

of 140 per cent, on the amount made in 1835, 18 years before. This is surely

proof enough of the gain secured to the country by the reduction of a dead-weight

impost. In 1839 an expedient was adopted for making up a small but annual

deficiency in the revenue, which has had disastrous effects upon the poorer manu-
facturers of paper. An addition of 5 per cent, "was made to the duty,— that is to

say, the duty of £14 a ton, or three-halfpence a pound, was raised to £14 14s.

per ton, or three-halfpence and 3-10ths of a farthing per pound. This 3-10ths of

a farthing has ruined a number of papermakers. In 1852 we count only 443 paper-

mills; and since that time 89 manufacturers have heen returned as non-existent

by the Post-office. Let us look at the effect of the tax upon newspapers. In the

case of a daily pappr weighing at the rate of fourteen to the pound, if it circulates

to the extent of 20,000, we have an aggregate of G,2G0,UU0 copies per annum,
weighing 447,142 pounds, or 202 tuns nearly, and this weight at £14 14s. per ton

represents a yearly tax of £2,940. Mr. Charles Knight tells us, that during 20
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years, whilst he paid ,£80,000 fur copyright and editorial labour, he was taxed in

the same time to the extent of £50,000 for paper duty. Paper is emphatically an

industrial product. Few articles of manufacture are so entirely the result of pure

labour as paper; and besides this, for every ton of paper the maker must consume

at least five tons of coals. Mr. Rawlins, uf Wrexham, lately produced a lot of

samples of brown paper made in America, from such rough stuff as flax straw, old

leather, Indian corn stalks, palm leaves, and damaged marsh hay, and instanced how

snch papers were sold even under the duty costs in this country, whilst the American

trade flourished to a marvellous extent. Statistically speaking, one-third of all the

paper made iu this country is for printing purposes, whilst an eighth or a tenth is

for manuscript use. One-half of the present product is made by but thirty different

persons, and the present tendency of the trade is to narrow it into still fewer hands.

Surely, if the tax could be taken offjacquard weaving cards, it can be removed from

the very vehicle of civilized education.

Lithozographia; or, Washed Drawing in Lithography.—"Litho-

zographia" is the name given by the inventor, Sir. Aresti, of Greek Street, Soho,

to a modified lithographic process, whereby he attains granulated or stippled aqua-

tinta effects, upon drawings painted or washed on stone or paper. The design to be

printed by this process, is painted or washed on the stone with a brush, exactly as in

an indiao ink or coloured drawing upon paper, and from the perfect acidulation of

which the process admits, the drawing is rendered insoluble under the operations

of the printing roller and damping sponge; so that impressions can be taken in

large quantities, and in due keeping with regard to the several tones— perfect re-

productions of the artist's band. Aqua-tinta or other granulations, varied in size

and configuration, to harmonize and contrast with the texture and tints of the de-

sign, are produced with great facility under the perfect control of the operator.

In the production of tint plates for artistic poly-chrome works, its advantages, both

as regards economy as well as effect, will be obvious, inasmuch as the variety of

Eradation so readily attained by the brush on each register plate, necessarily re-

duces the number of ph-tes and paintings, thereby removing one of the principal

obstacles to the production of good works of art. To all engaged upon works of design,

it affords a certain and easy, as well as a rapid mode of execution, from the fact of

its exacting no deviation from the usual course practised by draughtsmen on paper.

That the attainment of a really practical method of producing prints from draw-

ings painted on stone has been deemed of high importance, may be deduced from

the fact, that a special meeting of the "Societe d'Encouragement" was convened

at Paris, presided over by the celebrated Count Cbaptal, to discuss its practicability,

when they arrived at the conclusion, that, however desirable, they regretted to say

it was impossible.

We have before ns a specimen of Mr. Aresti's work of this kind: it is an eight-

wheeled locomotive engine, on a small scale, occupying seven inches by four, and
it certainly shows the process in a favourable light. The ordinary draughtsman is

always at a loss when he comes to work upon the lithographic stone; and even the

experienced lithographic artist has his difficulties, whilst in crayon work, where
the chalk rests only upon the apices of the stone's grain, the drawing is liable to

serious deterioration after some time. But here the draughtsman's plain washed-in
work is always safe.

Mechamical Tcrnip-Fly Catcher.—In these days of widely-spread green

crops, the
,;
turnip fly" is justly felt as an intolerable scourge, and we are glad to

see that the attention of mechanical men is now aroused to the importance of its

redaction or removal. L'nder a recent patent by Mr. Thomas Morris of Bunney,
Notts*, Messrs. Dunks & Nixon, of Nottingham, are now making a simple little

apparatus for catching and removing the flies from the turnip plants. Our en-
graving represents the instrument in perspective. It is mainly composed of iron

tubing, the frame being carried upon a pair of running wheels, for running along
the turnip furrows, as the apparatus is pushed by the shafts from behind. The
bottom part of the frame carries sloping or inclined rods, or open frames, one be-

hind the other, over

which canvas is

stretched, these can-

vasses being coated

with a composition of

resin, turpentine, and

oil, or other adhesive

matter. The canvas

extends also along

the underside of the

horizontal framing, as

shown in three divi-

sions. It is well

known that the fly

will attack the tur-

nip from the earliest

stage of growth, upon
all descriptions of

soils, irrespective of

locality, and if not
checked will qnickly destroy the plant, especially if there be much sun, for the
beetles are then in the most active state. By passing the beetle trap quickly over
the turnips at this period, great numbers of the insects are caught; but'if the
weather change, and become cold and stormy, their activity ceases, and they will
then relapse almost into a torpid state, hiding themselves under the leaves of the
plant

;
bur, by continuing the machine for a few days, the curtains will constantly

brtteh the flies off the plants, and thereby so harass thern that the plants in the
ne will get into rough leaf, when there will be no further danger. Previous

to applying the adhesive preparation, the tin which contains it is placed in boiling

water for ten minutes, which facilitates the operation, and it is then immediately

smeared over the canvas. This is the most economical way of using the preparation,

because when cold it is more difficult to spread, and will not go so far. Should

the weather prove very hot, the preparation requires to be renewed every three or

four days. It is an undisputable fact, that when the fly has once destroyed the first

sown turnips, those sown afterwards never thrive so well. To farmers, scarcely

anything is of more consequence than a good crop of turnips, hence the great im-

portance of using efficient means for preventing the devastation of that destructive

pest, the turnip fly.

"Working Stock, of the London and North-Western Railway.—On
the now immense London and North-Western line, there are at work 747 engines,

743 temlers, 1 state carriage, 671 first class, mails, and composite carriages, 5GG
second-class, 425 third-class carriages, 32 travelling post-offices and tenders, 313
horse-boxes, 259 carriage trucks, 203 guards', break, and parcel vans, 31 parcel

trucks, 10,579 goods waggons, 1,290 cattle waggons, 279 sheep vans, 1,382 coke

waggons, 27 trolleys, trucks, &c, 5,150 sheets and 250 horses. The total cost of

the working stock charged to capital, amounts to £2,991,677; the total mileage

worked, 899^ miles; and the average cost per mile, £3,326.

Marine Memoranda.— Progress of Screw Propulsion.—Messrs. Miles

& Kington, of Bristol and Melbourne, have decided upon establishing a line of

auxiliary screw steamers to ply between Bristol and Austrialia, and the first ship,

of 1,000 tons burden, has been commenced by Messrs. J. M. Hyde & Co., of the

Cumberland Ironworks, Bristol, The statistics of iron shipbuilding in the north-

east ports during 1S5G, notwithstanding the somewhat depressed condition of the

shipping trade that year, are highly satisfactory. Very nearly IS,000 tons of iron

shipping have been built on the Tyue in 1856, all which has been absorbed into the

trade of the world. The building yards at Sunderland, Hartlepool, and Stockton,

have done satisfactory work; and the principal yards in ail the ports have work

that will keep them busy until midsummer. A tabulated statement of the time

occupied in making the eastern and western passages, during the past year, of the

Collins and Canard lines of the New York and Liverpool steamships, gives the

following results:

—

Eastern Passages.
Collins Steamers. Cunard Steamers.

Twenty-six passages. Average time of

each passage:—12 days, S hours.

(New York Branch.)
Twenty-two passages. Average time of

each passage :— 11 days, 3 hours, aaid 1

minute.

Western Passages.
Collins Steamers. Cunard Steamers.

Twenty-five passages. Average time of
|

(New York Branch.)

each passage:—12 days, 16 hours, 30 min- I Twenty-five passages. Average time of

utes. |
each passage :— 11 days, 22 haul's.

When the Collins steamers were first brought into competition with the Cunarders,

the latter were comparatively small, being about 1,800 tons burden, while the for-

mer were over 3,000 tons. Experience proves that a greater speed can be got from

a large steamship than from a small one, other things being equal. Latterly, how-

ever, there has been a nearer approach to equality in size, the new ships built for

the Cunard line being larger than the old ones. At one time the Collins steamers

were run at full speed, whereby great loss was sustained by the owners. There

was extra consumption of coal, and consequently less room for freight than there

ought to have been, and the wear and tear of the machinery were far above any-

thing like a fair average. The Collins Company, therefore, made little or no profit,

while the Cunard Company, by pursuing a more business-like course, was able to

make satisfactory dividends. An Admiralty regulation prescribed the pressure of

steam to be allowed in the British vessels, but the American vessels were wholly

unrestrained in that particular. The great object of the captains of the Collins

steamers was to beat the British, especially on the voyages from Liverpool to New
York. The nation's vanity was excited, and Mr. Collins and his associates every

now and then appeared before Congress for an addition to the amount which the

Government had agreed to pay him for the carriage of the mails. The principal

ground for this application was,, that the ship had been bnilt of a larger size than

the British in order to beat them. It was assumed that the national honour was
involved in the contest, and as the ships were larger and more costly than they

should have been, having regard to mere mercantile considerations, the representa-

tives of the nation were called upon to "foot the bill," which was a pretty large

one, the rate of charge being about double that allowed by the British Government

to the Cunard Company. Congress has paid up for a long time, but is now getting

tired of it. The result is, that the artificial stimulus being withdrawn, the Collins

steamers are now run with more regard to economy and safety; they are con-

sequently finding their true level, and their actual inferiority to the British can no
longer be doubted. This is what the Americans themselves tell us, and we suppose

we must believe them.

The European and American Steam Shipping Company is now really in existence,

and the eight steamers purchased on this account from the General Screw Com-
pany, have been formally transferred to the new association. They will be placed

upon the Hamburg, Southampton, and Brazilian line, and the Bremen, Havre, and
New York lines, as soon as the necessary fittings shall have been completed. The
aggregate capacity of the eight vessels is 17,703 tons, and the nominal purchase

price was -£310,750, less £0,395 for commission. 33,681 shares of the General

Screw Company have been transfered to the new company, and 13,591 have been

paid off, representing the sum of £90,218. The prospectus of the Thames General

Steamboat Company, with a capital of £120,000, has been issued. The scheme
is partly French, in conjunction with the London General Omnibus Company, and
it is proposed to take as a nucleus the 27 boats of the London and Vauxhall and
Citizen companies, others being added with various improvements.
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A curious example of the practical difference between the rates of the British

and American steam-ships, has just been afforded us by a race across the Atlantic

between a merchant and his delinquent clerk, who had robbed him of 2000 dollars.

The American ship Atlantic sailed from New York on the 6th Feb., carrying the

thief, and when his delinquency was fuund out, there was no earlier despatch across

after him than the Persia, three days later. The merchant took his passage in the

Persia, and actually arrived in the Mersey two hours before the Atlantic, and thus

the felon was seized. During this voyage the Persia made the greatest distance

in the space of four successive days that has yet been recorded, having during

that period steamed 1,722 miles, averaging 14 knots per hour.

REPORTS OP PATENT LAW CASES.

Envelope Machinery: De la Rue v. Dickenson.'—The plaintiffs in this

action were Messrs. De la Hue & Co., the well-known manufacturers of envelopes,

and the defendants, Messrs. Dickenson & Co., were gentlemen engaged in the

same department of manufacture. The action was directed by the Court of

Chancery to try the question, whether the method of making envelopes adopted

by the defendants was an infringement of the plaintiffs* patent of 1845, or of that

obtained by him in 1849. It appeared that prior to the year 1845 envelopes

were made in the following manner:—A piece of paper, cut by a machine into the

required shape, was laid upon a tad, and a heavy plate was then made to descend

upon the paper, and forced it into the box. The paper was thus creased in an

oblong shape, and being taken out of the bos, it was folded by hand and gummed,
so as to form an envelope. On the 1 7th of March, 1845, Messrs. Edwin Hill and

Warren De la Rue took out a patent for improvements in the manufacture of

envelopes, and this patent embraced certain additions to and improvements of the

above process, whereby the paper when creased was also folded by the machinery.

This was effected in the following manner:—The blank was laid upon the box

and pressed down by the plunger; the plunger was then raised, leaving the paper

at the bottom of the box with its four flaps standing up vertically. By means of

cams on a revolving spindle, four triangular metal folders, attached by hinges to

the sides of the box, were then made to fold down in succession upon the flaps of

the envelopes, and thus the flaps of the envelope were pressed down one after the

other in the same manner as if they had been folded by the human hand. The
bottom of the box was then made to rise and lift the envelope till it met a pair of

fingers, which carried it off and deposited it in another place ready to be gummed.
The claim made by the plaintiffs in their patent of 1845, was for the improvement

whicli consisted in their so arranging machinery that the flaps of envelopes might

be folded as above described. The next object was to perform the operation of

gumming by means of machinery. This was effected by Mr. Warren De la Rue's

patent of the 19th of December, 1849. In his specification he stated that he

claimed, first, "the applying gum or cement to the flaps of envelopes which are

folded by machinery on to each other in such manner that part of the process of

folding of the flaps is performed before, and part after the application of the gum
or cement," and he also claimed "the application of gum or cement to the flaps of

envelopes by apparatus in the manner of surface printing, in contradistinction to

the application of gum or cement direct from a fountain or vessel containing the

fluid gum or cement." The mode in which the plaintiffs' two patents operated

was illustrated by setting the machine in motion, and so manufacturing envelopes

in open court, the machine used for this purpose being the identical machine

exhibited to the public in the Great Exhibition of 1851. It manufactured about

40 envelopes per minute. The complaint now made against the defendants was
that they had infringed both the plaintiffs' patents—the first, by adopting a mode
of folding the envelopes which was substantially the same as that patented by

the plaintiffs on the 17th of March, 1845; and the second, by adopting a method
of applying the gum which was substantially the same as that patented by Mr.

Warren De la Rue on the 19th of December, 1849. It appeared that on the

28th of August, 1849, a Frenchman named Amedte Francois Reinond had taken

out a patent ior '"improvements in machinery for folding envelopes, and in the

manufacture of envelopes," and the defendant had been induced, in November,

185U, to purchase the patent of Remond for about £3,000, on assurance that it could

be worked without infringing on the plaintiffs' patents. Remond's claim consisted,

first, of so " arranging machinery that paper suitably cut may be fed by atmospheric

pressure into a machine capable of folding the same into envelopes; " and, secondly,

"of causing paper, fed into an envelope folding machine, to be held or pressed into

a desired position by means of atmospheric pressure, so as to facilitate the folding

of the flaps," Remond's method was this—the shaped paper was laid on the box

and pressed down by the plunger, according to the process commonly used and
adopted by the plaintiffs, but. instead of the folding by means of triangular-shaped

folders, as under the plaintiffs' patent, Remond adopted this method—the bottom
of the box being perforated, the passing back of the plunger left the paper in the

box with the flaps standing upright. While the flaps were in this state, streams

of atmospheric air were made to pass through the perforated sides of the box, so as

to hold the flaps of the envelope in a position inclined inwards, "so that, in the

second motion of the plunger it shall cause all the flaps to be folded at once, the

interior and under surface of the plunger being suitably formed to cause the flaps

to succeed each other in the proper order." It was contended, on the part of the

plaintiffs, that Remond in his patent did not claim anything more than—first, so

arranging machinery that paper, suitably cut, should be fed by atmospheric pres-

sure into a machine capable of folding the same into envelopes; and, secondly,

causing it to be held or pressed into a desired position by means of atmospheric

pressure, so as to facilitate the folding of the flaps. There was no claim at all

made in Remond's patent for any new folding apparatus; and what was described

in his specification, but not claimed by Remond as his invention, was not any
novelty at all, but was in fact the same as the plaintiffs' folding apparatus. The

process was substantially the same, "the interior and under surface of the plunger"
in Remond's patent, being nothing more than the metallic folders of the plaintiffs'

patent of 1845. The process, it was stated, was nothing more than a mechanical
equivalent and a colourable imitation of the plaintiffs' process. Several scientific

witnesses were examined in support of this view of the case. These gentlemen
stated, that in their opinion, Remond's invention was totally different from the
plaintiffs', and, in fact, had nothing analogous in it. With respect to the second
question in issue, it appeared that the defendants had adopted a method of applying
the gum to the envelope which was not claimed in Remond's specification, but of
which the plaintiffs complained as an infringement of Mr. De la Rue's patent of

1849, in which he claimed "the application of gum or cement to the flaps of the
envelopes, by apparatus acting in the manner of surface-printing in contradistinc-
tion to the application of gum or cement direct from a fountain or vessel containing
the fluid gum or cement." In De la Rue's machine there was a metallic rim
which, having taken a certain quantity of gum from an endless apron passing
through a fountain of liquid gum, was made to travel forward and print the
envelope with gum while in the process of being folded, and the defendants had
adopted the method of raising a similar piece of metal direct from the fountain of
gum, and printing it on the underside of the envelope before it was folded, and it

was contended that this was a colourable imitation of De la Rue's patent, which
he described as "the application of gum to the flaps of the envelopes acting in the
manner of surface printing, in contradistinction to the application of gum or cement
direct from a fountain or vessel containing the fluid gum or cement." A good
deal of evidence was given on this point, and defendants showed that "surface
printing" was where the colouring or other matter was taken from a surface and
afterwards printed on cotton, silk, woollen, paper, or oilcloth, and that, in the
defendants' process the gum was not applied "in the manner of surface printing,"

but by a piece of metal direct from the fountain, instead of by a sponge, as had
formerly been used. It is but right to say that, whatever might be the case in

regard to the defendants' machine being an infringement of the plaintiffs' patent,

it seemed to be admitted that it was a very meritorious machine, and much more
simple in its construction than the plaintiffs', if not more effective in its operation.

Lord Campbell summed up the evidence to the jury, and, in so doing, stated

that there were two questions for their decision—viz., whether the defendants had
infringed either or both of the plaintiffs' patents. There was no doubt as to the
validity of both the plaintiffs' patents; and the only question was whether either

or both of them had been infringed. That was a question of fact for the jury,

and it was with sincere satisfaction his Lordship left that question to their decision,

as he had observed that they had attended to the evidence with the greatest

attention, as well as to the able speeches which had been addressed to them by
the learned counsel on both sides. His Lordship said the question he should
leave to the jury would be, whether the defendants' process was substantially the

same as the plaintiffs'; or, whether any part of the process used by the defendants'

was substantially the plaintiffs' process; for, if it was, the plaintiffs were entitled

to a verdict. His Lordship then went minutely through the various points in

i^sue, and called the attention of the jury to the evidence of one of the principal

witnesses on each side, as bearing upon those points. His Lordship advised the
jury not to be carried away with the idea that, as there was great merit in both,

they should both remain as they were; but they must say whether or not, in

their opinion, the defendants' process was substantially the same as the plaintiffs',

The jury retired to consider their verdict, and, on their reiurn, they found a
verdict for the plaintiffs on both points, stating that the defendants' was a colour-

able imitation of the plaintiffs' process.

Lord Campbell gave the defendants' counsel leave to apply to the Court above
on a point of law which his Lordship had decided unfavourably to the defendants.

Candle Manufacture: Price's Patent Candle Company v. Bauwens*
Patent Candle Company.—This tough case was an action for infringement.

The plaintiffs, the well-known candlemakers of Belmont, Vauxhall, possess—under
various assignments—four several patents connected with their business. The
invention secured by the first of these patents in 1842, consists, among other things,

of admitting steam into a still by divided streams below the surface of fatty and
oily matters and substances in course of distillation therein. The second patent,

taken out in 1843, is for the invention of manufacturing candles from unpressed

distilled fatty acids, produced by a process of saponification, and also of distilling

fatty and oily matters by the agency of steam heated above the temperature of the

matters under distillation, by means of a fire placed at a distance from and not

under the still. The third patent, taken out in 1844, is for the distillation of fatty

and oily acids, obtained from fatty or oily matters previously treated by pressure

or other suitable means, in order to extract the more liquid part thereof, and for

the application to the manufacture of candles of the produce of such distillation,

and for the using of distilled fatty acids in the manufacture of composite candles.

The fourth patent, also taken out in 1844, consists of a mode of treating products

of the distillation of fatty and oily matters, for regulating the crystallization thereof,

and of the application of the products so treated to the manufacture of candles.

The defendants, the Bauwens' Patent Candle Company, are incorporated and estab-

lished by act of Parliament, and carry on the manufacture and sale of candles in

Ranelagh-road, Phnlico. The bill charged that the defendants had for some time

past, without leave and license from the plaintiffs, used and practised the several

patent inventions of the plaintiffs in various processes connected with the manu-
facture of candles and oil, and the treatment and preparation of fatty and oily

matters, in breach and violation of their patent rights and privileges. To restrain

the infringement of these several patents the bill had been tiled, and an injunction

was now moved for. A vast quantity of evidence was adduced on both sides, chiefly

of a scientific character, as to the processes comprised in the specifications of the

patents claimed by the plaintiffs, and on the other hand as to the processes em-
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p'oyed by the defendants in their manufactory. Models were also produced in court

of the stills through which steam was admitted in the course of distillation of the

fatty and oily matters, &c The main line of argument relied upon for the defence

was, that the patents claimed by the plaintiffs were void, upon the several grounds

of want of novelty, too extensive and vague in specification, and inconsistency, and

that," even assuming the patents to be valid, there had been no infringement, either

virtual or intentional, bv the defendants, whose apparatus was different from that

of the plaintiffs, and adapted for processes which were open for all the world.

The Vice-Chancellor observed, that it was not a case in which the plaintiffs

required a motion of this kind for the purpose of bringing their inventions before

the public, and that the case had been launched with perfect bona Jides by them,

inasmuch as they had great reason, from the information given to them, to suppose

that their patents had been violated. It was not surprising, therefore, that they

should have taken these proceedings in order to maintain their rights. In refer-

ence to the main question which had been argued, as to the third branch of the

second patent, claiming the introduction of steam as a heating agent for the dis-

tillation of fatty and oily substances in place of flame, his Honour said he had

great misgivings as to his own competency to determine upon matters of such a

purely scientific description. It had been contended, that where the infringement

was clearly made out, and the enjoyment had been long and unquestioned, the

Court would grant an injunction in the first instance. In reference to the enjoy-

ment, he had no hesitation in concluding that there had been sufficient enjoyment,

and enjoyment of that species, that if the infringement had been clearly shown, an

injunction would at once issue. Looking, however, at the scientific evidence, and

the doubt he felt in confiding to his own judgment in such a matter, he could not

say that there had been that distinct and clear invasion of the plaintiffs' patents,

as to justify him in granting the injunction. From a merely inferential invasion,

he conld not fasten upon the defendants the consequences of a wilful infringement.

Xot having come to the conclusion upon this part of the case, that there had been

snch a wilful infringement, he should not do more than require an undertaking from

the defendants to the following effect—namely, that steam shall in no case be

admitted into their still until the contents of the still shall have first acquired a

temperature equal to or exceeding that at which the steam is admitted ; that no

steam shall at any time be admitted into their still at a higher temperature than

the contents of the still, such temperature to be ascertained by thermometers

placed in the still, and at the point at which the steam is admitted respectively;

that the defendants will admit two scientific gentlemen, to be named by the Court,

into their works, for the purpose of being present during the whole or any part of

the process of distillation, for any period or periods not exceeding, in the whole,

twelve hours, such persons to give reasonable notice to the defendants as to their

time of coming, and to be at liberty to communicate with the parties, and that the

defendants should furnish the plaintiffs with a copy of the exhibit produced in court

(being a model of their working apparatus); subject to this undertaking, the

motion to stand over, with liberty to the plaintiffs to bring such action or actions

as they may be advised, any action in respect of the alleged infringement of patent

Xo. 2 (as to which the undertaking given by the defendants relates) to be brought

so as to be tried not later than at the sittings after Trinity term.

Bleachlsg Palm Oil: Dun>'s Prolongation.—This was an application

on the part of Mr. Dunn, for the prolongation of a patent granted to him io March,

1843, for bleaching palm oil, by which it was rendered colourless, and adapted for

the manufacture of soap, candles, &c. The process was simple and inexpensive,

and consisted in the application of atmospheric air by means of a coil of pipes. It

appeared, in the course of the evidence produced, that the patentee had disposed of

two-eighths of the patent, and that the purchasers would be entitled to any benefit

resulting from the extension. One of them, Mr. Johnson, a large soap manufac-
turer, deposed that, in consequence of the application of the patent in his business,

he had realised a considerable profit during several years, whereas Mr. Dunn
stated that, although engaged in making experiments from 1833 to 1843, and in

attending to the patent since the period when it was granted, yet he had only rea-

lised about £1,500. Lord Justice Knight Bruce, in delivering the judgment of their

lordships, said they had no doubt of the meritoriousness and utility of the invention.

It was highly probable that Mr. Dunn, from circumstances into which it was not

necessary to enter, had not derived that advantage from it which it was desirable

and right that he should do. Looking, however, at the profit made by Mr. Johnson
under the patent, their lordships were under the necessity of declining to recom-
mend a prolongation of it.

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

^g~ When the city or town is not mentioned, London is to be understood.

Recorded November 3, 1856.

2560. Eugene N. Cadet, Paris—Improvements in the construction of cocks and taps.

Recorded November 19.

2735. Thomas Hindle, Blackburn—Improvements in the manufacture of textile fabrics.

Recorded November 21.

2756. Carl H. J. W. M. Liebmarm, Fartown, Huddersfield—Improvements in the purifi-
cation of water, and in the reparation of materials employed therein.—-(Commu-
nication.)

2762, William Jacobs, Albert-road, Globe-fields, Mile-end—An improved composition for
bedding and rendering bricks in furnaces.

Ho. 10&—VoL IX.

Recorded November 26.

"S02. Francis N. Clerk, Birmingham—Improvements in metallic roofing for buildings,
and in appendages to roofs.

Recorded December S.

2903. Charles J. Lewsey and George Nasmyth, Bucklersbnry—Improvements in the
treatment and application of woods used in the construction of ca,ks and such
like vessels, aud for other purposes.

Recorded December 9.

2916. Thomas Peake, Abbey-street Mill, Derby—Certain improvements in the manufac-
ture of chenille and other piled fabrics.

Recorded December 11.

2932. Joseph Chatwin, Birmingham—Invention of an expanding compensating slide for
sustaining gas and other lights, also applicable for other similar purposes.

Recorded December 19.

3011. John Murdoch, Dundee—An improved ship's-maio pump, applicable to other pur-
poses also.

Recorded December 20.

3012. Henry Moorhouse, Denton, near Manchester—Improvements in self-acting signals
for railways.

Recorded December 23.

3046. Alexander Ross, James Vallentine, Alexander Murray, and Alexander Don, Fet-
tercairn, Kincardineshire—Certain improvements in the purification of coal gas,
the residuum of such purifying process being applicable either as a manure, or
for manufacturing gas from.

Recorded January 2, 1S57.

26. Richard A. Broomau, 166 Fleet-street—Certain improvements in rotary steam-
engines.—(Communication.)

27. Richard A. Brooman, 166 Fleet-street—An improved steam-engine.—(Communi-
cation.)

Recorded January 3.

28. Leonard W. Watkins, 77 Charlotte-terrace, St. Mary's, Lambeth—Invention of the
manufacture of a composition, commonly known as putty, to be used in glazing
and other purposes.

29. Francesco Ferro, Genoa, Sardinia, and 2 Hatton Garden—Invention for the manu-
facture of paper from a vegetable, or herb, that grows in the isle of Sardinia and
Spain, and which he proposes to call Ferns paper.

30. William E. Newton, 66 Chancery-lane—Certain improvements in the means of
connecting, accumulating, retaining, and applying reserved power for the appli-
cation of railway brakes in sudden emergencies.—(Communication.)

31. Alexander A. Croll, Harold's Wood Lodge, near Romford—Improvements in the
manufacture of coal gas.

32. Richard A. Brooman, 166 Fleet-street—Improvements in winding, twisting, and
doubling fibrous materials in the machinery employed therein, and in the mode
of driving the same, parts of which improvements are applicable to the commu-
nicating of rotary motion to other machinery.—(Communication.)

33. Christopher Binks, London—Improvements in treating ore in the manufacture of
iron, and in obtaining products therefrom.

34. Christopher Binks, London— Improvements in obtaining certain compounds of
cyanogen.

Recorded January 5.

35. Thomas Forsyth, Manchester— Improvements in locomotive and other steam-
engines.

36. John lugham and Edward Ingham, Bradford, and Benjamin Ingham, Halifax

—

Improvements in apparatus employed in finishing textile fabrics.

37. Andrew Brandish, Birmingham—Improvements in mounting knobs, and in con-
structing and mounting roses for locks, latches, and other such like fastenings.

39. Frederick Braithwaite, 32 Gower-street, Bedford-square—An improved mode of
extracting the iron from tin ores.

40. David Baker, Gisbro' Alum Works, Yorkshire—An improvement in the manufac-
ture of paper.

41. William Gossage, Widnes, Lancashire—Improvements in the manufacture of sul-
phuric acid, and in the construction of apparatus used for such manufacture.

42. John Oldham, Preston, Lancashire—Invention of an apparatus for closing the
supply cocks of gas burners.

43. John M. Hyde, Cumberland Iron Works, Bristol—Improvements in iron and
wooden ships or vessels, and in the adaptation of the machinery for propelling
the same.

Recorded January 6.

44. Francois F. Dumarchey, Samuel Levy, and Joseph Mayer, Paris—Improvements
in wheels and axles tor common road carriages.

45. Thomas W. Kennard, Sussex Gardens, Hyde-park— Improvements in metallic
piles.

46. Thomas Holmes, Pendleton, Lancashire—Improvements in the prevention or con-
sumption of smoke in furnaces and fireplaces,

47. Louis A. Ritterbandt, 45 Warwick-street, Regent-street—Improvements in the
treatment of substances containing earthy phosphates.

48. Julius D. Tripe, King's-place, Commercial-road—Improvements in mechanism for
affording increased security to valves, taps, or other apparatus used for regulat-
ing or interrupting the flow of gases, vapours, and liquids.

49. Frederick H. Maberly, Stowmarket, Suffolk—Improvements in constructing recep-
tacles for sewerage, for separating the fluid from the solid portion thereof, and
for purifying, storing, and carrying away the same.

50. Henry Bougleux, Leghorn—Improvements in steam boilers.

51. Charles E. Wright, Green-street, Blackfriars—Improvements in preparing lubri-
cating compounds.

52. Richard A. Brooman, 166 Fleet-street—Improvements in knitting-frames.—(Com-
munication from Mr. Puech.)

53. Alexander A. Dunbar, Glasgow—Improvements in lifting, lowering, and disen-
gaging ships' boats.

54. Matthew Trattles, Staithes, Inderwill, Yorkshire—Improvements in tools for cut-
ting cylindrical and conical forms.

55. Charles Cook, 76 Mount-street, Grosvenor-square—Improvements in apparatus for
generating draughts in chimneys, and for other purposes.

Recorded January 7.

56. Benjamin Hargreaves, Hnbergham Eaves, near Burnley, and Abraham Mosedale,
Burnley, Lancashire—Certain improvements in looms for weaving.

57. Charles F. Claus, Latchford, Cheshire—Invention for obtaiuing tin, or compounds
of tin, from the scraps or clippings of tinned sheet-iron.

SB
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58. James Morris, New Kent^road, Surrey—Improvements in washing machines.
59. Peter Pilkington and Thomas Entwisle, Accringtou, Lancashire—Improvements

in machinery or apparatus for washing, cleaning, agitating, grinding, polishing,
or mixing various materials.

60. William J. Curtis, 1 Crown-court, Old Broad-street—Improvements in railway
axletree boxes.

6t. William Y. Smith, Sheffield—An improvement in sawing all kinds of wood.
62. Henry C. Hill, Croydon, Surrey—Improvements in screw and lifting jacks, and in

machines for lifting, pressing, and lowering.

Recorded January 8.

63. George P. Cooper, Walworth, Surrey—Improvements in the manufacture of shirt

collars.

65. Rupert Newton, Birmingham—A new or improved manufacture of metallic boxes.

66. Wright Prestwich, Oldham—Improvements in gas burners.
67. Edward J. Hughes. Manchester—Improvements in the manufacture and application

of compounds resembling gutta-percha and caoutchouc, Irom flour, fibrine, gela-

tine, and other vegetable and animal substances.—(Communication.)
68. James Harris, Hanwell—An improved lock, and method of acting upon lock-bolts,

latches, taps and valves, railway and other signals, bells, and other like appara-
tuses.

69. Alexander M'Donald, Polished Granite Works, Aberdeen—Improvements in the

manufacture of columns, pilasters, and other similar structures of granite, marble,
porphyry, jasper, serpentine, sienite, and other stones capable of receiviug a
high polish.

70. Thomas Lawes, 77 Chancery-lane—Invention of a machine or apparatus to be used
in cleansing, purifying, and drying animal and vegetable substances.

71. Thomas Ball and John Wilkins, Nottingham—Improvements in manufacturing
looped fabrics, suitable for the making of gloves and other articles.

72. John J. Russell, Wednesbury, and Joseph B. Howell, Sheffield—Improvements in

the manufacture of steel tubes, applicable to the flues of steam boilers and other
uses.

73. Thomas W. Keates, Chatham-place—Improvements in the treatment of Rangoon
naphtha, and other varieties of petroleum.

74. John Roberts, Upnor, Kent—Improvements in the stoppering or closing of jars,

bottles, and other vessels, applicable also to the joining of earthenware and other
pipes.

75. Robert Turnbull, Harwich, Essex—Improvements in cradles for heaving up ships.

Recorded January 9.

70. John R. Day and Joseph L. Minks, Birmingham—Improvements in constructing
and attaching knobs and handles of drawers and doors, cupboard turns, and other
such like articles.

77. John EC. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in machi-
nery or apparatus for sewing or uniting and ornamenting fabrics.—(Communica-
tion from Pierre Chevolot and Jean F. Ligney, Paris.)

78. Robert Smith, Longridge, near Preston, Lancashire—Certain improvements in the
manufacture of corded skirtings and corded petticoats.

79. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in the ap-
plication of the electrotype or galvauo-plastic processes.—(Communication from
Etieune Lenoir, Paris.)

80. John A. Can uthers, Over Darwen, near Blackburn, Lancashire—Improvements in

the mode or method of forming the lease or shed in sizeing, warping, or weaving.
81. James lluniivcre, Manchester—Improvements in machinery or apparatus for pre-

paring cotton, wool, and other fibrous substances to be spun.
82. Joseph Oibbs, Abingdon-street, Westminster—Improvements in extracting gold

and silver from their matrices, and from other substances or materials with
which they are combined, mixed, or associated.

83. John Bogsh&w and John P. Harris, Belstead, Suffolk—Improved medicinal mix-
tures, adapting for curing diseases of cattle.

Uncorded January 10.

8-1. John and Christopher Grntrtx, Preston—Improvements in looms.

85. Louis J. Brethon, Tours, France—Improvements in machinery for manufacturing
draining pipes, hricks, tiles, and all other similar plastic articles.

86. David D. Kyle, Albany-street, Re^ent's-park—Invention of a method of retarding

or stopping railway trains and carriages, applicable also to carriages on common
roads.

S7. John Adams, 13 Ivy Cottages, Queen's-road, Dalston— Invention of a Minie or other

rifle-siRht, on a new and improved plan.

SS. John Chanter, Borough-road, and John Wakefield, Suchicore, Dublin—Improve-
ments in the fire-boxes or furnaces of locomotive engine boilers.

89. James Hodgson, Liverpool— An improvement in constructing wrought-iron masts,
yards, bowsprits, and other ships' spars.

90. Francis X. Kukla, Raveu-row, Mile-end-gate—Improvements in apparatus for

heating stoves bv gas.

91. Charles It. Olliffe, Park-lane, Hyde-park, and James A. Gollop, New Oxford-street

—Improved apparatus for cleaning knives.

92. John F. Porter, 11 Park-street—Improvements in the manufacture of bricks and
other articles of clay aud brickearth, or of the like materials.

93. Paul Desrues, Paris—Improvements in purifying gas.

94. William Watt, Belfast—Improvements in treating or preparing Indian corn and
other grain, and amylaceous vegetable substances, for fermentation and distilla-

tion.

95. Richard A. Brooman, 1G6 Fleet-street—Improvements in galvanic batteries, and in

apparatns connected therewith.—(Communication.)
96. Richard A. Brooman, 166 Fleet-street—Improvements in propelling ships, boats,

aud other vessels,—(Communication.)

Recorded January 12.

97. Benjamin Biram, Rotherham—Improvements in machines for washing coal and
other minerals.

98. George F. Wilson, Belmont, Vauxhall—Improvements in treating Burmese aud
such like petroleum, and their products.

99. Arnold Goodwin, 69 Guildford-street—An improvement in fixing the tubular flues

of steam boilers.

100. Joseph B. Howell, Sheffield, aud Nicholas Harvey, 12 Haymarket—Improvements
in the manufacture of steam boilers.

101. Uriah Scott, Camdentown, and Frederic Holdway, Bayswater—Improvements in

the manufacture of metal type, and the arrangement of the sunie for various
purposes.

102. George Eskholme and Henry Wilkes. Rotherham—Improvements in apparatus for

preventing waste of water from service pipes and cisterns.

103. Richard Chrimes, Rotherham — Improvements in apparatus for regulating the
pressure of fluids.

Recorded January 13.

104. Alfred Bower, Liverpool—Improvements in or applicable to the keels of navigable
vessels.

105. John Hinks and George Wells, Birmingham—An improvement or improvements
in metallic pens.

107. William Gossage, Widues, Lancashire— Improvements in the manufacture of sul-
phuric acid, and in the construction of apparatus used for such manufacture.

108. David Cheetham, Rochdale—Improvements in apparatus applicable to steam and
other boilers.

109. Michael Potter, Manchester—Invention for the application of certain materials in
the manufacture of healds for weaving.

110. Robert C. Gallon, Ham Common, Surrey— Invention of an apparatus for giving
alarm to the inmates of dwelling-houses in cases of burglary.

111. Frangois A. Verdeil, Paris, and Emond Michel, Quai Imperial Putenux, Seine,
France— Improvements in obtaining extracts from madder for dyeing and
printiug.

112. John Barsharo, Albert-road, Kingston-upon-Thames— An improvement in the
manufacture of mats or fabrics used for packing.

113. Robert Russell, Derby—Improvements in stoves and fire-places.

Recorded January 14.

114. Sir James Murray, M.D., Dublin—Invention for abating the smells and increasing
the fertilizing usefulness of liquid manures, sewage, gas, or other liquors, and
for means of raising or propelling such mixtures, aud other solids or fluids, to
convenient heights or distances.

116. John C. Haddan, 4 Cannon-row—Improvements in smelting ores, and in roasting
and extracting products therefrom.—(Communication.)

117. William E. Newton, 66 Chancery-lane—An improved steam-engine.—(Communi-
cation.)

118. William E. Newton, 66 Chancery-lane—An improvement in rollers employed for

calendering, mangling, and other processes of analogous character.—(Communi-
cation.)

119. Gustav A. Blittkowski, New Street, U.S.—Improvements in breech-loading fire-

arms.

Recorded January 15.

120. Alfred C. Hobbs, 97 Cheapside—An improvement in locks and latches.

121. David H. Fowler, New Orleans, Louisiana, U.S.—An improvement in steam boilers.

122. George Parker and William Martin, Manchester—Certain improvements in machi-
nery for opening, cleauing, and preparing cotton.

123. Joseph Higham, Manchester—Improvements in valve musical instruments.
124. Charles W. Williams, Liverpool— Improvements in furnace grates and fire-bars.

125. Thomas F. Henley, Bromley—Improvements in the preparation or manufacture of
certain beverages or liquors of the nature and character of home-made wines,
and in the means of obtaining the same.

126. Francis Watkins, Birmingham—Improvements in machinery for manufacturing
bolts, spikes, and rivets.

127. Alfred V. Newton, 66 Chancery-lane—An improvement in steam-engines.—(Com-
munication.)

128. Julius Homan, Milk-street, Cheapside—Improved machinery for folding cloth into
lengths.

129. George Bedson, Manchester—Improvements in coating and insulating wire.
130. Matthew A. Muir and James M'Uwham, Glasgow—Improvements in moulding or

shaping metals.
131. Robert Adamsou and Richard Holland, Preston—Certain improvements in looms

for weaving.

Recorded January 16.

132. Samuel llaycraft, Birmingham—Improvements in anchors.
133. Thomas J. M. Towusend, Searby, near Brigg, Lincolnshire—Improvements in

drain-pipes, and in machinery tor producing the same.
134. Johu Edridge, Birmingham—Improvements in " safety pins" for dress, and other

similar purposes.

135. Henry H. Henson, 38 Parliament-street—Improvements in treating animal and
vegetable fibre, and fabrics lor preserving or waterproofing the same.

136. George S. Moore, Monkwearmouth, Sunderland—An improvement in combining
steam-engines and boilers, when used with screw or stern propellers, of ships or
vessels.

137. George T. Bousfield, Sussex-place, Loughborough-road, Brixton—Improvements in
sewing-machines.—(Communication.)

138. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in scutch-
ing machines.—(Communication from Charles Leyherr, Laval, France.)

Recorded January 17.

140. Prix A. T. Pichon, Dijon, France, and 45 Essex-street, Strand—An improved pro-
cess for accelerating tanning without the assistance of acids foreign to the bark.

141. Charles F. Vasserot, 45 Essex-street, Strand—A new beverage.—(Communication.)
142. Charles F. Vasserot, 45 Essex-street, Strand—Invention for covering all descrip-

tion of grain with a fertile substance or manure, aud the apparatus employed
for the same.— (Communication.)

143. John Dennison and Henry Hirst, Halifax—Improvements iu looms for weaving.
144. Peter Walker, Warrington—Improvements in apparatus employed in distilling

aud in the manufacture of vinegar.
145. Augustin L. Autran, Paris, and 4 South-street, Finsbury—Certain improvements

in the wicks of candles and lamps.
146. Joseph Cooke and William Cooke, Shrewsbury— A new or improved rotatory

machine, to be used as a steam-engine, water-wheel, fire-engine, or pump.
147. Andrew Steinmetz, 20 Edith-villas, North-end, Fulham—Improvement of circular

gas burners and their chimneys, to be called " the Steinmetz Burner aud Stien-
metz Chimney."

14S. Robert Reeves and John Reeves, Bratton, Westbury, Wilts—Improvements in
machinery for delivering manure for agricultural purposes.

149. William Warne, Tottenham—Improvements in the manufacture of deckle straps.
150. John Long, Tiverton, Devonshire—Improvements in the fastenings of brooches

and other articles of jewellery.

Recorded January 19-

151. Nicolas Fortune, Paris—Improvements in the manufacture of knife handles.
152. Henry Vannoy, Paris—Certain improvements in heating foot-stoves, beds, and

applicable to various other similar purposes.
153. Thomas Sagar and Christopher Turner, Burnley, Lancashire—Certain improve-

ments in power-looms for weaving.
155. William H. Mitchel, Brooklyn, New York, U.S.— Improvements in means for

distributing and composing types.

157. Edwin Clark, 29 Great George-street—Improvements in floating docks.
158. John Bird, Chances Fire-brick Works, near Dudley—Improvements in the manu-

facture of articles suitable to be used as window-heads and sills, lintels, and
other similar parts of buildings.

159. Edwin Clark, 24 Great George-street—Improvements in machinery or apparatus
for raising ships out of the water, tor the purposes of examination and repair.
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Recorded January 20.

161. Thomas Edwards and Daniel Rowley, Brierley Hill, Staffordshire—New or im-

proved machinery for rolling taper bars.

162. William E. Newtoni 66 Chancery-lane— Certain improvements in sewing machines.

—(Communication.)
164. Frederick C. Calvert, Manchester—Invention for the use or application of certain

substances in stiffening, sizeing, or otherwise preparing textile fabrics and paper.

165. Richard A. Brooman, 166 Fleet-street—Improvements in the manufacture of petti-

coats, and other knitted fabrics, on circular looms or frames.—(Communication.)

166. Victor A. Kientzy, Paris—Improvements in machinery to be worked by steam or

other power, for clearing and ploughing land.

167. Thomas Johnson, Runcoru, Cheshire—An improvement in purifying alkaline leee.

16S. Richard Quin, 65a Poland-street—Improvements in stereoscopes.

169. William H. Barlow, Derby, and Henry Woodhouse, 23 Parliament-street—Im-
provements in the permanent way of railways.

170. Thomas Boyle, 1 Pilgrim-street, Ludgate-hi11—Improvements in outside reflecting

lanterns.

171. John H. Johnson, 47 Lincoln' s-inn-fie Ids, and Glasgow—Improvements in appara-

tus for the preservation of life and property at sea.—(Communication from John
T. Garlick, New York, U.S.)

172. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in appara-

tus for the preservation of money, books, papers, and other property, in case of

disaster to ships and other vessels.—(Communication from John T. Garlick.

New York, U.S.)

Recorded January 21.

173. Luke D. Jackson, Underwood, Nottinghamshire—An improved beer engine or

siphon and vent peg, to be used for the purpose of drawing or pumping ales,

beer, or other fluids.

174. John Massey and James Hargreaves, jun, Burnley, Lancashire—Certain improve-

ments in machinery or apparatus employed in the preparation of cotton and
other fibrous materials for spinning.

175. Henry Chamberlin, jun., Narborough, Norfolkshire—Improvements in implements

or apparatus for ploughing, tilling, or cultivating land.

176. Eloi J. B. Ledure. Paris—An improved railway brake.

177. William C. Scott, Waltham Cottages, Camberwell—Improvements in apparatus for

separating coin.

17S. Robert K. Aitchison, London—Improved apparatus for the amalgamation of pre-

cious metals.

170. Samuel Dyer, Bristol—Certain improvements in ships' fittings, such as mast-hoops,

jib hanks, and jib and other travellers.

1S1. Richard A. Brooman, 166 Fleet-street—Improvements in the manufacture of lubri-

cating compositions.—(Communication.)

182. Samuel Neville, Gateshead, Durham—Improvements in machinery or apparatus

employed in the annealing of glass and the firing of pottery ware.

1S3. Thomas Harris, Regent's-park—Improvements in apparatuses for refrigerating or

cooling, and regulating the temperature in worts and beer, which may also be

employed as condensers in distilling.

184. Alfred V. Newton, 66 Chancery-lane—Improved means of transmitting messages

by andible signals.—(Communication.)

1S5. Henry Cater, Anchor-terrace, Southwark—Improvements in steam boilers.

Recorded January 22.

187. Leonard Bower, Birmingham—An improvement or improvements in the manufac-
ture of bolts, rivets, spikes, screw-blanks, nuts for screws, and washers.

188. Frangois A. N. Delsarte and Elisee Valin, Paris—Improvements in pianos, and
other stringed musical instruments.

189. James Warne, 3 Weymouth-place, New Kent-road—A new combination of metals,

applicable to decorative and useful purposes, part of which invention is applicable,

also, to the method of combining metals and alloys of metals.

191. Elisha Mander and William Morgan, Birmingham—Improvements in the manu-
facture of photographic, jewellers', and other cases, having wood or papier-mache
foundations, and where raised regular or irregular forms are required in such
case3, and the machinery for carrying out such improvements, parts of which are

applicable to other purposes where Bawing or shaping is required.

192. Carl C. Engstrbm, Stockholm—Improvements in the construction of projectiles for

rifled guns and mortars.

193. JobnRubery, Birmingham—Improvements in runners, tap notches, and other parts

of umbrellas and parasols.

194. Gostave Perez di Termini, 60 Friday-street—Improvements in the construction of

artificial hands.
195. George H. Hickman and Alfred Hickman, Bilston, Staffordshire—An improvement

in the method of manufacturing strip and hoop iron, used for making wrought-
iron tubes and other purposes.

196. Ernst Luedeke, Nottingham—Improvements in obtaining power when steam, gas,

or air is used.

197. Robert Johnstone, 2 Cambridge-place, Agar-town, St. Pancras—Improvements in

the manufacture of firewood for lighting fires.

193. William Roberts, Millwall—Improvements in arranging ships' and other similar
pumps.

199. Henry W. Wimshurst, St. John's-wood—An improved mode of manufacturing
sheet metal.

200. James G. Marshall, Leeds—Improvements in preparing flax, hemp, China grass,

and other vegetable fibrous substances.

201. Frederick Sadgrove, 2 Union-court, Old Broad-street—Improvements in the con-

struction of window or other sashes or shutters and frames.

Recorded January 23.

202. Abraham Hemingway and Thomas Wheatley, Openshaw, near Manchester—Im-
provements in slide valves for steam-engines and other purposes.

203. George Bedson, Manchester—Improvements in coating iron and other metal with
metals or metallic compounds.

204. Charles F. Vasserot, 45 Essex-street, Strand—An improved gasogene.—(Communi-
cation.)

205. Charles F. Vasserot, 45 Essex-street, Strand—Invention of a hydrostatic bellows.—
('Communication.]

206. Charles F. Vasserot, 45 Essex-street, Strand—An improved phosphoric fuaee or
tinder-box and lighter.—(Communication.)

207. George Eskholme and Henry Wilkes, Rotherham—Improvements in ball or other
cocks.

208. Peter Armand le Comte de Fontainemoreau, Paris, and 4 South-street, Finsbury—
Certain improvements in fire-arms, and in the bullets to be used therewith.

—

(Communication.)
209. John F, Powell, 7 Albion-place, Hyde-park—Improvements in reverberatory and

other furnaces.
210. George F. Wilson, Belmont, Vauxhall—An improvement in the manufacture of

night-lighta.

211. Pier A. Baleatrini, Brescia, Italy—Improvements in electric telegraphs.

212. George F. Wilson, Belmont, Vauxhall—Improvements in the manufacture of
candles.

Recorded January 24.

213. ThomaB Ayles and Robert A, Ayles, jun., Weymouth—Improvements in the con-
struction of ships and other vessels navigating on water

214. Patrick H. Sharkey, Liverpool—Improvements in the construction of scale-beams
or balances.

215. John Whines, Pimlico—Improvements in machines for dovetailing, grooving,
slotting, and rabeting.

216. James Harris, Hanwell—An improved method of stopping or retarding railway
carriages and trains, locomotive and stationary engines and machinery, together
with certain apparatus which may be employed therein.

217. Joseph Walton, Bradford—Improvements in looms for weaving.
218. Charles J. Wiggs, 32 Chester-street, Kennington— An improved apparatus for

feeding or supplying steam boilers with water.
219. Daniel Green, Vauxhall—Improvements in potters' kilns.

220. Andrew M'Onie, Glasgow — Improvements in the construction of centrifugal

machines, or " hydro-extractors," used for the manufacture of sugar and other
purposes, and in the arrangement of appliances to give motion to such machines
by steam power.

221. Henry Bessemer, Queen-street-place, New Cannon-street — Improvement in the
manufacture of iron and steel.

222. William Stubbs, Liverpool, and James Burrows, Wigan—Improvements applicable
to water-closets.

Recorded January 26.

223. Frangois Constance, Paris—An improved apparatus for casting and finishing types
and vignettes used for printing.

224. John Fortescue, 3a, Charles-street, Middlesex Hospital—Improvements in the con-
struction of the furnaces of bakers' ovens for the purpose of consuming smoke,
which improvements are also applicable to the consumption of smoke in other
furnaces.

225. John Haile, Birmingham—Improvements in machinery for the manufacture of nails.

227. William L. Tizard, Plymstock, Devonshire—Improvements in fermenting, cleans-

iug, and attemperating apparatus to be employed in brewing.
22S, Richard A. Brooman, 166 Fleet-street—Improvements in the preparation of woollen

hats, bonnets, and bodies for hats and bonnets.—(Communication.)
229. Richard A. Brooman, 166 Fleet-street—Invention of a method of lubricating and

preventing the heating of axles, journals, and bearings iu railway engines and
carriages.—(Communication.)

230. William H. Brown, Portsea, Southamptonshire—Improvements in coffins.

231. Francis Hamilton, Acton, Charles Burrell, Thetford, Norfolk, and James Boydell,
Gloucester-crescent, Camdentown—Improvements in combining ploughs with
locomotive engines.

232. Edward Highton, Gloucester-road, Regent's-park—Improvements in electric tele-

graphs.
233. John H. Johnson, 47 Lincoln's-inn-fields, and Glasgow—Improvements in sewing

machines.—(Communication from J. E. A. Gibbs, Virginia, U.S.)

Recorded January 27.

235. James S. Crosland, Openshaw, near Manchester—Improvements in locomotive and
other steam-engines,

236. Thomas Watson, Baxenden, near Accrington, and Thomas Singleton, Over Dar-
wen, Lancashire—Improvements in looms.

237. John Dangerfield, West Bromwich, Staffordshire—Improvements in the manufac-
ture of chains.

238. William A. Turner, 1 Clarges-street, Piccadilly—Improvements in the manufacture
of starch.

239. George L. Doelling, Paris—Improvements in machinery or apparatus for forming
screw threads.

240. George T. Bousfield, Sussex-place, Loughborough-road—Improvements in coating
iron or other metals with tin,—(Cominunicatiou.)

Recorded January 28.

242. Colin Hunter, Burnside, Antrim, Ireland—Improvements in bleaching or cleansing
textile fabrics or materials, and materials used for making paper.

243. John Elce and John Hewitt, Manchester—Certain improvements in mules and
other machines for spinning and doubling.

244. Robert Harlow, Stockport—Improvements in apparatus to be applied to steam
boilers.

245. Charles Whowell, Two Brooks, Tottington, Lancashire—Improvements in machi-
nery for stretching, drying, and finishing woven fabrics.

246. Joseph Harris, Bolton—Improvements in lighting gas for illumination.
247. George C. T. Cranstoun and John Lovell, Chirnside Bridge, Berwickshire, and

George Young, Dunse—Improvements in generating steam.
248. Thomas Cooke, 1 New-street, Portland-town— Improvements in ventilators for

omnibuses, and in apparatus for actuating the same.
249. Walter H. Sisterson, Southwark, Surrey—An improvement in cranes.
250. Richard A. Brooman, 166 Fleet-street—An improved protective matting or fabric

for sheltering plants, shrubs, and other vegetable productions, pits, frames, and
other similar structures, together with machinery for manufacturing the same,
and the mode of supporting it when in use.—(Communication.)

251. Andrew P. How, Mark-lane—An improved anti-garotte cravat.

252. Richard A. Brooman, 166 Fleet-street—An improved method of elevatiug water and
other liquids.—(Communication.)

253. James L. Norton, Imperial Works, Bromley by Bow—Improvements in steeping or
washing and rinsing machines.

254. William Grant, 5 Newnham-street, Edgware-road—Improvements in the manufac-
ture of hurdles and gates.

255. James L. Norton, Imperial Works, Bromley by Bow—Improvements in separating.
animal from vegetable fibres.

256. Arthur Clark, Southampton—Improvements in signal lamps.
257. George F. Wilson, Belmont, Vauxhall—Improvements in treating Burmese and

such like petroleum.

258. George E. Dering, Lockleys, Herts—Improvements in lighting and warming trains
of railway carriages.

259. Henry Chamberlin, jun., Narborough, Norfolk—Improvements in paving or cover-
ing the surfaces of roads, streets, or ways.

Recorded January 29.

260. Charles E. Symonda, 56 Stones End, Southwark—Improvements in the manufacture
of oxide of lead and its salts.

261. William Ileywood, Manchester—Improvements in boilers for generating steam.
262. Arthur Malins, Birmingham—A new or improved method of ornamenting castors

for furniture, lamps, chandeliers, cornices, and cornice-ends, curtain-bauds, and
curtain-pins.

263. George Sampson and Joseph Sampson, Bradford, and Elijah Leger, Lofthouse, near
Wakefield—Improvements in apparatus for effecting the folding or rigging ot

woven fabrics.
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264. Samuel Jay and George Smith, 246 Regent-street—An improved hood or covering

for the head, capable of being used either separate from, or in combination with,

other garments, such as cloaks, mantles, capes, dressing-gowns, and other entire

or partial coverings for the human body.
265. Charles De Bussy, 45 Mornington-road—Invention for the reduction nf zinc ores.

266. James R. M'Donald, Hamburg—Improvements in the manufacture of india-rubber

overshoes.—(Communication.)
267. William Weild, Manchester—Improvements in looms for weaving pile fabrics, part

of which improvements are applicable to looms for weaving other fabrics.

Recorded January 30.

268. Pierre Ernest Lavaud de Lavigerie, Paris, and 4 South-street, Finsbury—Certain

improvements in the manufacture of comforters, scarfs, and other like coverings

for the neck.
269. James Farrar, Bury, Lancashire—Improvements in apparatus for regulating the

pressure and flow of gas.

270. John T. Pitman, 67 Gracechurch-street—An improvement for the better organiza-

tion of the instrumental music scale (Communication.)
271. James Thorn, Lambeth, Surrey—Improvements in the construction and mode of

fixing artificial teeth.

272. Samuel Montagu, 21 Cornhill—Improvements in packing cases.

273. James R. Chibnall, Westminster—An improved method of burning or consuming
smoke.

274. Charles Lenz, Fenchurch-street—An improvement in the manufacture of cast-steel.

275. Thomas Ellis, Ty Mawr, Pontypridd, Glamorganshire—Certain improvements in

the preparation of india-rubber and gutta-percha, by combining therewith other
materials.

276. Alexander Wright, Newcastle, Staffordshire—An improved manufacture of malt.

277. Frederick W. Campin, 156 Strand—Invention for the manufacture of a certain

textile fabric, termed by the inventor " tissu courroie."— (Communication.)
278. Isaac Ilolden, St. Denis, near Paris—Improvements in washing and drying wool

and other fibres, part of which improvements is applicable when connecting
together lengths of leather for other purposes.

279. Isaac Ilolden, St. Denis, near Paris—Improvements in combing wool and other
fibres.

280. Isaac Holden, St. Denis, near Paris—Improvements in preparing and combing wool
and other fibres.

281. Isaac Ilolden, St. Denis, near Paris—Improvements in carding wool and other fibres.

282. Henry Smith, Birmingham—Certain improvements in window price tickets, and
which said improvements are also applicable to the ornamenting and prizing the
wrappers or paper boxes for holding fancy and other goods, also in the mode of
attaching or suspending window tickets.

283. Thomas Affleck, Manchester—Improvements in machinery or apparatus for pulp-
ing coffee.

284. James Owen, Worsley, Lancashire—Certain improvements in machinery or appa-
ratus for the prevention of accidents in ascending and descending shafts of mines,
which said improvements are also applicable to hoisting and other lifting

machines.
285. John A. Williams, Baydon, Wilts—Improvements in machinery or apparatus for

ploughing or tilling land by steam power.

Jiecorded January 31.

286. Adolph Hansel, 4 Stafford- pi ace, Pimlico—Invention for making compressed yeast.

287. Richard Appleby, Newcastle-on-Tyne—Improvements in washing machines.
289. William HargreaveB, Bradford—Improvements in machinery lor preparing and

combing wool, hair, silk, cotton, flax, and other fibrous substances.

290. Henry Whittles and Robert Schufield, Rochdale— Improvements in the construction
of the slide valves of steam-engines, and in the mode of working the same, for

the better regulation of the vacuum in the cylinders thereof, economizing fuel,

and for insuring safety and steadiness of such machines whilst in action.

291. William E. Newton, 66 Chancery-lane—Improvements in the manufacture of but-
tons.—-{Communication.)

292. John M. Worrall, Salford, Lancashire—An improvement in finishing certain de-
scriptions of fustians called " cords" and " thicksets."

293. Daniel Cooper and Thomas W. lleaton, Manchester, and Thomas L. Langshaw,
Salford—An improved apparatus applicable to the purposes of ventilation.

294. Daniel Howarth, Manchester— Invention for the application of a substance, sub-
stances, or composition, not hitherto used for sizeiug or preparing woollen or
worsted yarns or warps for weaving.

295. Astley P. Price, Margate, Kent—Improvements in the separation of gold from
certain auriferous mixtures, compounds, and products.

296. William Dray, Swan-lane—An improvement in ploughs. ^
Recorded February 2.

'

297. William H. Holding and James R. Casbay, Chatham—Improvements in the manu-
facture of soap.

298. Cotton Syinonds, Liverpool—Improvements in ships' night signals.

299. John Middleton, Calais, France—Improvements in consuming the smoke of fur-

naces.

300. Richard Robinson, Salford, near Manchester—Improvements in machinery or ap- '

paratus for finishing yarns or threads.

301. Jean F. Dudebout, Paris, and 4 South-street, Finsbury- Certain improvements in
,

looms for weaving.

302. Brook Hodgson and John Carter, Halifax—Improvements in apparatus for intro-
ducing the pile wires used in weaving Brussels carpets aud other piled fabrics.

304. Matthew A. Muir and James M'llwham, Glasgow—Improvements in moulding or
shaping metals.

305. Robert Morrison, Newcastle-upon-Tyne—Improvements in steam boilers.

Recorded February 3.

306. Thomas Cowburn, Manchester, Jonathan Preston, and Jeremiah Shetlock, Salford
—Improvements in apparatus for regulating and indicating the pressure of
steam and other fluids.

Thomas W. Rayuer, St. George's East—Improvements in cocks and valves.
James Hunt, Brades, Staffordshire—Certain improvements in shovels aud spades

for general use.
Florentin Garand, Paris, and 45 Essex-street, Strand—Improvements in transmit-

ting motion and means of stopping it immediately.
William Lund, Fleet-street—Improvements in securing cases containing bullion

and other valuable property, parts of which are applicable to the securing of
bales and other packages.

James Taylor, Middlesbrough-on-Tees, Yorkshire—Invention of a compensating
crane.

Charles Cochrane, Ormesby Iron Works, Middlesbrough-on-Tees—An improve-
ment in heating blast for blast furnaces and copulas.

Henry Unwin, Sheffield—Improvements in the application of waste heat from coke
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315,

317,

US?" Information as to any of these applications, and their progress, may be liad on appli-

cation to the Editor of this Journal.

DESIGNS FOR ARTICLES OF UTILITY.

Registered from Jan. 15lh, to Feb. 4/ft, 1857.

Jan, 15th, 3930 William Rawlings, Gloucester,—" Fastening."
16th, 3931 Edward Howes, Birmingham,—" Fastening for doors of lamps."
17th, 3932 John Mansfield, Harleythorn, Staffordshire,— " Chaff-cutting ma-

chine."

3933 Palmer & Sons, Back Lines, near Birmingham,—" Screw-wrench."
Martiu R. Ashwin, Birmingham and Edgbaston,— " Iron boot-heel."

Thomas Todd, Edinburgh,—" Fastening for corsets and stays."

William Aston, Birmingham,—" Improved buckle."
Dent, Allcroft, & Co., 97 Wood-street, Cheapside,—" United Service

collar."

23d, 3938 Charles Rowley & Co., Birmingham, London, and Manchester,—
" Improved buckle."

Arthur N. Dare, 88 Piccadilly,—" Turnover collar."

Isaac Parkes, Birmingham,—" Liie-protector."

Price's Patent Candle Company, Belmont, Vauxhall—" An omnibuc
lamp."

Feb. 4th, 3942 Hector R. Cooksey, Birmingham,—" Fastening for coffin and other

handles."

20th,

21st,

24th,

30th,

:;:i:;l

3935
3936
3937

3940
3941

TO READERS AND CORRESPONDENTS.

COMTLETION OF VOLUME I., SECOND SERIES, OF TilE PRACTICAL MECHANIC'S JOURNAL.
—The present Part, No. 108, completes Volume L, Second Series, of this Jourrml, when
the entire set of volumes may be had from any bookseller, in cloth, lettered in gold, price

14s. each; or the whole 108 Parts may be purchased, as originally published, at Is. each.

The first six volumes may also be had, handsomely bound in half calf, in three double

volumes, with the Plates bound separately to correspond. Price 31s. 6d. for each double

volume and volume of Plates. Volume I., Second Series, contains 28 quarto pages of

Copperplate Engravings, 560 Engravings on Wood, and 344 pages of Letterpress.

Publishing Office of the " Practical Mechanic's Journal."—We have to an-

nounce that the Practical 3leckanics Journal will in future be published by Messrs.

Longman, Brown, Green, Longmans, & Roberts, of Patemoster-row, London.

T. N. A.—The entire area must be taken. There will only be a slight relief from the

pressure, due to the back pressure of the exhaust.

L. Y. T., Worcester.—We last month reviewed a book which will give all the infor-

mation he wants. That book is, " Useful Information for Engineers," by Mr. Fairbairn,

and published by Messrs. Longman. No engineer of common sense would issue a safety

valve with erroneous graduations. Salter's balances, which seem to be the kind he

means, are properly graduated; and if the nut is slackened off until the steam blows, the

index will stand at the real boiler pressure. Of course, if hard screwed down, the balance

indicates nothing, except that the steam pressure is below what the spring is screwed to.

Alpha.—There is a simple stop already in existence. We think the present arrange-

ment would be too sudden in its action upon a runaway carriage.

A. B—Arrangements very like both these plans have already been proposed.

W. P.—We cannot refer him to any special work on the subject. A volume published

some years ago, by Mr. P. R. Hodge, on American Marine Engines, may, however, per-

haps afford him some information.
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STEREOTYPED AND riUNTED BY WILLIAM MACKENZIE, 45 AND 47 HOWARD STREET.
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